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Jan. 5—Nomads, New York Chapter, Louis 
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Jan. 12—Nomads, Houston Chapter, The 
Houston Club, Houston, Texas. 

Jan. 12-16, 1948—SAE, annual meeting, 
Book Cadillac Hotel, Detroit, Mich. 

Jan. 14—Nomads, Los Angeles Chapter, 
Jonathan Club, Los Angeles, Calif. 

Jan. 14-15—AAPG, regional meeting, Jef- 
ferson Hotel, St. Louis, Mo. 

Feb. 2—Nomads, New York Chapter, Louis 
Sherry's, 50th Street and Park Avenue. 

Feb. 11—Institute of Petroleum, Mason 
House, 26, Portland Place, London, W. I. 
Feb. 15-19—AIME, annual meeting, Penn- 
sylvania Hotel, New York. 

Feb. 15-19—AIChE, regional meeting. New 
Orleans, Louisiana. 

Mar. 1-5—ASTM, spring meeting, Hotel 
Statler, Washington, D. C. 

Mar. 10—lInstitute of Petroleum, Manson 
House, 26, Portland Place, London, W. I. 
Mar. 12-14—Texas Independent Producers 
& Royalty Owners Assn, Corpus Christi. 
Mar. 24-26—NGAA, annual meeting, Texas 
Hotel, Fort Worth, Texas. 

Mar. 24-26—Southern Gas Assn, annual 
meeting, Galveston, Texas. 

Mar. 24-26—API, Mid-Continent district, 
production, Broadview Hotel, Wichita, Kans. 
Mar. 24-26—Southern Gas Assn, annual 
meeting, Galveston, Texas. 

Apr. 5-7—Western Petroleum Refiners Assn, 
annual meeting, Galvez and Buccaneer Ho- 
tels, Galveston, Texas. 

Apr. 5-8—Natl Assn Corrosion Engineers, 
annual meet, Jefferson Hotel, St. Louis, Mo. 
Apr. 5-8—Oil-Heat Institute of America, 
meeting & exposition, Coliseum, Chicago. 
Apr. 13-15—Southern Gas Measurement 
Short Course, Univ. of Okla., Norman. 
Apr. 14—Institute of Petroleum, Manson 
House, 26, Portland Place, London, W. I. 
Apr. 14-15—API, Southwestern production 
division, Plaza Hotel, San Antonio, Texas. 
Apr. 19-21—American Society of Lubricat- 
ing Engineers, annual convention, Statler 
Hotel, Buffalo, N. Y. 

Apr. 19-23—American Chemical Society, 
113th national meeting, Chicago, Ill. 

Apr. 21-23—National Petroleum Assn, Hotel 
Cleveland, Cleveland, Ohio. 

Apr. 26-29—Am. Assn of Petroleum Geolo- 
gists, Soc. of Economic Paleontologists & 
Mineralologists, & Soc. of Exploration Geo- 
physicists, annual meeting, Denver, Colo. 
Apr. 28-30—Liquefied Petroleum Gas Assn, 
annual convention, Kansas City, Mo. 

May 4-5—AGA, National Gas Department, 
Spring meeting, Rice Hotel, Houston, Texas. 
May 6-7—API, Pacific coast production divi- 
sion, Biltmore Hotel, Los Angeles. 

May 12—Institute of Petroleum, Manson 
House, 26, Portland Place, London, W. 1. 
May 15-22—International Petroleum Exposi- 
tion, Tulsa, Okla. 

May 31+-Gas Technology Short Course, 
Texas A & | College, Kingsville. 
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Looking Around 


By THE OBSERVER 





THAT’S THE WAY THE MONEY GOES 


Bills! Bills!! Bills!!! 


Yes sirree, sir, our experience is just 


about like yours. We’re in the same 





boat. We keep buying things—and the 


bills keep rolling in. 

In a year’s time they amount to 
$48,000,000. That’s the latest figure 
we've added up from 160,000 pur- 


chases in a twelvemonth. 





We buy rags (to keep your wind- 
shield clean, sir). And flowers. And 
anchors. And castor oil. And micro- 
scopes. And perfume (for fly-spray, 
madam). And things really too numer- 


ous to mention. 
We buy Christmas trees that Santa 
Claus can recognize. And we buy 


“Christmas trees” that are mechanical 


gadgets to control the flow from an oil 


well. We buy all sorts of things. 





There’s no way to figure exactly how 
very many western firms benefit by this 
buying. But here’s a suggestive side- 
light. While considerable of our pur- 
chasing goes on, month after month, in 
a routine fashion, even in a slim year 


calls from salesmen run around 20,000. 


The truest thing ever said about a 
corporation like ours is that it can never 
save a penny. Every cent it takes in 
always has a use—for payroll, taxes, 


purchases, dividends, reserve, etc., ete. 


But, if we can sell to lots of people, 
we are only too happy to buy from lots 
of people. If that’s the way our money 
yoes, why, it’s perfectly all right with 
us. For that, sir—that’s the way the 


country grows. 


STANDARD OF CALIFORNIA 
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TRANSPORTATION PROBLEM SERIOUS 


As the year 1947 draws to a close, the oil indus- 
try finds itself confronted with problems. The prin- 
cipal one, not of the industry’s own making, is a lack 
of adequate domestic transportation facilities. It is a 
serious problem—serious because it so vitally af- 
fects the public welfare. It is so serious that sugges- 
tions have been offered that attempts be made to 
keep the upper reaches of the Mississippi and Ohio 
rivers, which normally freeze over in winter, open 
to transportation beyond the normal winter period 
to the barge facilities available on those two rivers. 
The same suggestion has been made with respect to 
the Hudson River in New York State. 


Construction of transportation facilities, as well as 
others for refining, production, and marketing divi- 
sions of the industry, are being delayed by shortages 
of essential materials such as casing and tubing of 
all kinds, line pipe, compressors, pumps, plates, 
structurals, castings, sheets, tin mill products, elec- 
trical equipment, valves and fittings, and high and 
low pressure tanks. 

Shortages of these materials have made it impos- 
sible for the industry to proceed with scheduled ex- 
pansion and modernization programs. It is estimated 
that lack of these materials has delayed construction 
programs anywhere from several months to two or 
three years. 


INDUSTRY'S CONCERTED AID 


One may ask what the oil industry is doing to- 
ward meeting not only present problems, but also 
anticipated future domestic demands for oil and its 
products, especially those affecting the public and 
national interest. To meet rising demands for its 
products the oil industry is making record capital 
investments of more than four billion dollars in the 
two-year period—-]1947-1948—to provide for new 
and expanded facilities throughout the United States. 

It will drill this year an estimated 35,000 new 
oil wells, a new high record, including more than 
5000 wells for exploratory purposes in the hope of 
finding additional new oil reserves. In the produc- 
tion division alone, the industry will make capital 
outlays estimated at more than two billion dollars in 
the two-year period. 

It has plans underway for construction of refinery 
facilities having a capacity of about 450,000 barrels 
of crude daily, but the completion of these installa- 
tions will take from six to twenty-four months from 
the start of work. There is a prospect that this figure 
will be augmented in the near future. Expenditures 
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for refining facilities in the two years are estimated 
to exceed one billion one hundred million dollars. 

It is building new pipe lines and increasing the 
capacity of old ones, as well as providing for other 
transportation equipment on which it will make an 
aggregate investment in 1947-1948 of approximate- 
ly four hundred forty million dollars. 


It is investing about four hundred eighty million 
dollars in expanding distribution and marketing fac- 
ilities. 

The industry has built the nation’s proved crude 
oil reserve to a record high anJ is maintaining pro- 
duction of crude oil at high rates, consistent with 
sound conservation practices in an effort to assure 
the nation an adequate supply of products. Some of 
the operations are proving extremely costly. 

It is operating some of its older, high cost refining 
capacity in addition to its modern, more efficient fa- 
cilities to serve public, Army, Navy, and industrial 
demands, and some of these refineries are operating 
well above their listed capacities. 

It is transporting crude oil and products into the 
Middle West by tank cars, which is a much more 
costly method than by pipeline and barge. 


The oil industry is carrying on the most extensive 
operations in its history and is doing it without fan- 
fare. In fact the public knows little—if anything of 
the industry’s record breaking service. 


PUBLIC CAN HELP 

The consuming public can render material aid to 
the industry in stretching the available supplies and 
making the most of existing transportation facilities. 

It can do so by driving in a more conservative 
manner and taking good care of automobiles, thus 
spreading gasoline supplies in each area and making 
it possible for all car owners to get what products 
they need. 

It can fill, and keep filled, its fuel oil tanks for use 
at the peak of winter demand so that the industry 
can utilize its storage capacity at maximum to pre- 
vent a local exhaustion of supplies. 

It can maintain moderate temperatures in homes 
during the coming heating season, thus spreading 
supplies so that no one suffers discomfort from lack 
of fuel oil. 

It can check oil burners now in use, many of which 
are outmoded, if not obsolete, and are, therefore. 
consuming much more oil than they should. A care- 
ful check by competent heating engineers may lead 
to greatly increased efficiency in the burning of oil. 
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NGINEERING principles are 
E, steadily replacing rule of thumb in 
oil field operations. Resulting improve- 
ments in methods and equipment in 
turn demand improved materials. 
Through continuing research in the 
laboratory and in the field, LONE 
STAR Cements are geared to Oil In- 
dustry progress, as demonstrated by 
outstanding field performance. Select 
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By MILBURN PETTY 


WASHINGTON—Finishing touches are being applied to 
the Truman Administration’s legislative program for imple- 
menting the Supreme Court’s tidelands decision, including pro- 
visions for carving out “government oil reserves” from sub- 
merged lands off the Atlantic, Gulf, and Pacific coasts. 

States righters in Congress are digging in for a fight that 
will decide the most important federal vs. state issue since 1865, 
believing that state and private property rights anywhere in 
the United States are endangered by the policy laid down by 
the Supreme Court. 

The Trumanites, on the other hand, will strive to narrow the 
issue down to tidelands oil even to the point of arguing that 
only the oil companies will benefit from any legislative move 
to overturn the high court’s ruling. Truman’s program, they 
will contend. will “save” these oil lands, which are the “people’s 
property.” 

The program will be sent up by the White House early in the 
coming year, timed to hit Capitol Hill when agitation over the 
oil shortage is reaching a crescendo. (Half a dozen congres- 
sional committees are now investigating the oil situation, rang- 
ing from probes of complaints from independent refiners and 
distributors or consumer complaints on lack of fuel oil or “too 
high” prices to the worldwide survey by the House Armed 
Forces Committee to determine the adequacy of military oil 
supplies. ) 

President Truman’s personal views are well known. He has 
pledged that any legislation quitclaiming the tidelands to the 
states will be vetoed. Also, Truman was most emphatic several 
months ago when asked by a Democratic leader what he would 
do if Congress passed a quitclaim bill. Truman is supposed to 
have replied, vigorously, that he would veto it on the grounds 
that the tidelands oil belongs to all the people. 

More recently, Truman’s conservation speech dedicating the 
Everglades National Park contained some harsh language that 
has been interpreted by some in the Administration as referring 
to the tidelands situation. Truman urged an unceasing fight 
for conservation “to protect earlier victories,” then went on to 
say, “There are always plenty of hogs who are trying to get our 
natural resources for their own personal benefit.” In listing 
these resources, Truman included “our mineral reserves.” Con- 
tinuing, Truman said: 

“We have to remain constantly vigilant to prevent raids by 
those who would selfishly exploit our common heritage for their 
own private gain. Such raids on our natural resources are not 
examplés of enterprise and initiative. They are attempts to 
take from all the people just for the benefit of a few.” ; 

Such is the stage setting for Truman’s attempt to bat down 
moves to return the tidelands to the states and put over instead 
a program for bottling up the most likely submerged oil lands 
as “government reserves.” 

There is another development that is bothering oil men here 
interested in the tidelands issue, although they can not be cer- 
tain that it is part of the Truman strategy. It is the investiga- 
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tion of “oil lobbying,” which appears aimed principally at any 
efforts the industry may be making toward encouraging the 
states in their fight tor a quitclaim resolution. Indeed, it is 
rumored that Attorney General Tom Clark cited “tideland- 


fF: lobbying” as one of the matters the Department of Justice o!- 
: ficials should question oil executives and association leader. 


about. Soine oil men, privately. suggest this is a move to in- 
timidate the industry. 

Meanwhile, the states are organizing to push through Con- 
gress an outright grant to the states of sovereignty and domin- 
ion over submerged lands, repudiating the Supreme Court's 
newly declared policy. They feel that something more than a 
quitclaim resolution will be needed. 

Shrewd observers, such as Dean Terrill (Kerr-McGee) speak- 
ing at Denver recently, take small comfort from the Supreme 
Court’s refusal to amend its tidelands decree to include “owner- 
ship” in describing federal rights. Indeed, this may make the 
situation more difficult. If it were only an issue of federal vs. 
state ownership of lands, then any congressman might be dis- 
posed to vote for the states. But some may hesitate when called 
upon to renounce on behalf of the United States this new kind 
of property rights, that the Supreme Court called “full domin- 
ion” in the tidelands decision. 

But the states righters are not taking a defeatist attitude. 
Whatever the odds against them, they must win out in Con- 
gress or else the federal government may take over any state 
or property anywhere in the United States when some official 
finds there is a “paramount need” for it by the national gov- 
ernment. That is their position and they are going to fight 
it eut. 

Meanwhile, top military leaders are taking a more active 
interest in the tidelands situation (perhaps because of trouble 
popping in the Middle East, which may be the reason also for 
their increased insistence lately on Latin American oil de- 
velopment). 

Oil was listed as their No. 1 problem when the National Se- 
curity Resources Board held its organization meeting recently. 
(NSRB is the top level advisory agency, reporting only to the 
President, which was set up in the new Army-Navy merger 
law.) This was not long in having effect. 

First version of the submerged lands leasing bill, drafted by 
Interior Department, provided that a Submerged Lands Com- 
mission be set up within Interior with policy-making powers as 
well as administrative. Later, this was objected to by the mili- 
tary who insisted, successfully, that NSRB should make the 
policies and hold veto power over Interior’s administration of 
the proposed leasing law. 

Key point in the submerged lands bill is the proposal that 
the President be given the power to declare—upon recom- 
mendation of NSRB—any submerged land area to be a “gov- 
ernment oil reserve.” Development of such areas would then be 
strictly regulated, according to policies laid down by NSRB. 

Where the NSRB wanted an area containing valid state 
leases converted into a “government reserve,” the operator 
would be bought out at a fixed price. 

In areas where it was decided that the national interest per- 
mitted it, state lessees could exchange their leases for federal 
leases, subject to conditions imposed by the federal agency. 
New leases on areas opened up for prospecting would go to 
the highest bidder. 

Another provision proposed by the military is that the gov- 
ernment be given first call—in case of war or national emer- 
gency—on any oil or gas produced from a submerged lands 
lease. This probably will be in the bill as it goes to Congress. 
But a more drastic proposal may be held back—for the pres- 
ent, at least, namely, that none of the submerged areas be leased 
out until the government itself has a chance to survey the oil 
possibilities, including the drilling of test wells. If that pro- 
posal does go to Congress, it is in for a tough fight—as is the 
whole program for that matter. 
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Nickel-lined steel 50% Caustic Evaporator under construction for Diamond Alkali Company 


The $12,000,000 Diamond Alkali Job BROWN & 
Chemical plants, such as the Houston Works of the Diamond ROO | Inc 
Alkali Company, are a specialty of Brown & Root, Inc. We | | * 


are engineering and erecting this vast and ultra-modern 

plant and will deliver it in production of caustic soda and P.O. Box 2634 
chlorine. Thanks to Industrial & Engineering Chemistry for Cai nasa iii 
this picture, which they used as a front cover illustration. Houston, Texas 
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By H. J. STRUTH, * 
Petroleum Economist 











PRICE RELATIONSHIP. If the ‘hold the price line" policy 
could not be maintained for crude oil it could not be main- 
tained for refined products without penalizing a large 
group of refiners. The 50-cent crude advance was not out 
of line—crude values are still under the all-commodity index 
relative to 1936—but refiners’ margins must be adjusted 
through relatively higher prices for products. Higher prices 
for gasoline and distillate fuels, which are economically just- 
ified, offer an effective means of curbing the domestic de- 
mand for these products. 
*Editor, The Petroleum Data Book. 


















DEMAND OUTLOOK. Preliminary figures for 1947 indicate 
demand for all oils of 5,822,000 bbl daily, against a to-a| 
supply, including imports, of 5,845,000 bbl. The marcin 
above demand is about 23,000 bbl daily. Projected demand 
next year may exceed 6,100,000 bbi daily, but total supply 
is expected to exceed demand by at least 23,000 bbl daily 
and may provide a surplus above requirements of as much 
as 55,000 bbl daily. Despite the unprecedented demand, tne 
outlook presents nothing to support shortage talk so fre- 
quently emanating from Washington. 


RISING DOMESTIC SUPPLY. Ability of the oil industry to 
meet requirements is snown by the astounding rise in domes- 
tic supplies since war's end. Since 1945 U. S. production of 
crude oil and natural gasoline have increased 641,000 bbl 
daily. Projections through 1948 anticipate further gains 
that will extend the increase in supply over 1945 to at least 
800,000 bbl. This, together with an increase in imports of 
200,000 bbl, spells an increased supply of 1,000,000 bbl 
daily. Projected demand, including exports, for 1948 will be 
about 850,000 bbl a day greater than the last war year, 
1945. 


41,000 WELLS IN 1948. Next year will no doubt be the 
banner year in the search for new oil fields. Higher crude 
prices are expected to provide the impetus and total com- 
pletions are likely to exceed 41,000—an all-time peak. Well 
completions this year will total about 34,370. Wildcats may 
top 6200 next year, against 5100 this year. More steel will 
be the top order of the day in 1948. 








Comparative Statistics, November, 1947 


All figures are computed on a Bureau of Mines’ Basis* 





























Normal Actual Per cent of 
Nov. | October} Nov. |Thisyear|Last year} Per cent i a ln ne SR Ee normal 
1947(p) | 1947(p) | 1946 | to date | to date | change Drilling*** (wells completed). ............ 28,390 29,063 102 
sarah Se Ge eee SS cE Se Production (daily crude output)........... 5,075 5.058 100 
Wells drilling.............. 4,600] 4,650} 4,100}  4,600| 4,100) +12 Refining (daily still runs)................. 5,065 5,049 100 
ae Ae = i Pao wa | rn 524,000 518,540 99 
Total wells drilled§......... 3,056] 3,249] 2,597] 31,130) 27,073] +15 Price of crude (per bbl).................. $1.88** $2.59 138t 
Development wells.........| 2,581 2,760| 2,162} 26,452] 29,915] +15 Current Crude Oil Prices we ey oe ge 
"1 eae eee ee 1,527} 1,693} 1,230} 16,227] 13,536] +20 = ee 
OR i ch eg 280 317 309 ,031 2,819} +8 f Louisiana... ... $2.62 | Basic crude prices: 
Peete eas | 774 750 623} 7,194] 6,560} +10 U. S. average. ..$2.59 | Arkansas....... 2.43 | Oklahoma-Kansas (36 gr.).... .$2.57 
Per eent dry.......... ; 30.0 27.2 28.8 27.2 ae — %.4 aoe 2.61 | New Mexico.... 2.40 | Texas Gulf Coast (36 gr.)..... 2.80 
California. ..... 2.32 | Mississippi... . . ee eee 2.65 
Wildcat wells............. 475 489 435 4,678 4,158] +13 Oklahoma...... 2.63 | Illinois......... 2.76 | West Texas (36 gr.)........... 2.44 
See Coe ae 66 72 45 711 91] +20 MOMM... 2.5... 2.62 | Other states.... 3.15 — “~~ oo 7” gr.).. 2.31 
Mit oc cars ooceks 18 22 14 200 121) +65 ennsylvania, Bradford. ...... 5.00 
pet oe ee 391 395 376| 3,767] 3,446] + 9 
Per cent dry............ 82.3) 80.8] 86.41 80.5) 82.9] — 2.4 Drilling and Production Statistics by States 
Crude supply®............. 167,000] 172,050) 151,526] 1,779,336) 1,665,958) + 7 Nov. | October | Nov. |Thisyear/Last year| Per cent 
Daily average............|  5,567| 5,550] 5,051] 5,327] 4,988 ” 1947(p) | 1947(p) | 1946 _| to date | to date | change 
eee 107,000] 172,900] 147,2001,779.07011,087499| +7 Total wells drilled§.........| 3,056) 3,249] 2,597) 31,130) 27,073) + 15 
rude deman id ie chsx'6i ies eran é ‘ dé é Alby) d = =< ia 
the , ‘ ’ a ’ WORRD. cc. <acacccessses ces 828 835 615| 8,729] 7,223) 4 21 
Daily average........... 5,582 5,555 4,913 5,328 4,962 —_ 179 211 175 1'867 1662) + 12 
: ; _ NNR se cosiccsciveatoocne 299 346 374] 3,827] 2,786] + 37 
ise ee ee eee ee eee ata 250| 294 187] 21495] 1/852] + 35 
i Aa a ae : MAMIE oss osnsacs-cccacis cates 180 189 143} 1,528] —«-1,297/ + 18 
I ; : r . , I ce g. p'snd as spics soon 41 45 17 316 169) + 87 
oS ee ee ee | ee 44 44 31/506] 364) + 39 
seit a a atc Mississippi............... 35 8 28 1 226) +100 
: . iy i Be ah TR a5 conic diosa 89} 1,903) 2,167) — 12 
Motor fuel production......| 72,330 75,000] 66,072| 764,359] 707,026] +8 | Illinois — a 3 aes 
Daily average........... 2411] 2,419} 2,202} 2,289] 2,117 Other states... -..--.----|_ 1018) 6G] 80S} + 2 
Wildcats drilled............ 475 489 435| 4,678} 4,158| + 13 
Gasoline yield, per cent..... 40.5 40.7 41.7 40.1 39.5] + 0.6 | Texas................. 191 180 132 1,701 1,530/ + 11 
California. ............. ; 23 34 24 311 227| + 37 
Motor fuel demandf........ 69,280) 75,400} 64,545) 771,104) 715,241; + 8 Oklahoma................. 68 75 84 777 505| + 54 
Daily average........... 2,309 2,432 2,152 2,309 2,141 ; re 32 40 45 368): 284] + 30 
1 aa aes 31 25 21 267 231 16 
Motor fuel stocks®..........| 83,500] 80,450} 85,467| 83,500} 85,467, — 2 eae ; 9 5 65 cal 7 
Days supply............ 36 33 40 36 40 New Mexico.............. 5 5 3 45 41| + 10 
MAMI 5 cnscsesiwseac 7 9 8 87 68} + 28 
Fuel oil production. ........ 64,150| 67,000| 56,756| 686,877] 658,353] + 4 pg a 99 34 ao a. as 
Daily average............ 2,138 2,161 1,892 2,057 1,971 Other states............... 82 78 57 678 675 0 
Fuel oil demand¢......... .| 70,050] 68,200] 65,998] 754,879] 676,568] +12 | Daily crude production .....)_5,284)_ 5,269) 4,823) 5,058) 4,751) + 6 _ 
Daily average............ 2,335} 2,200} += 2,200) += 2,260) +=. 2,026 ae a 2,351| 2,387) —.2,123| 2,233] = 2,089) + 7 
See 920 916 871 910 862) + 6 
Fuel oi] stocks.............| 113,750] 115,800] 120,880] 113,750) 120,880} — 6 Oklahoma............ ... 405 398 361 384 370| + 4 
Days supply ...... apo 49 5¢ 55 49 55 eR, ula cece oo = = = = = + : 
ee reer 46: 57 1 6 91) + 1% 
Refinery still runs......... 158,300) 163,300; 140,514) 1,686,415) 1,582,026} + 7 re 84 83 79 82 78} + 5 
Daily average............ 5,277! 5,268! 4,684) 5,049 4,737 New Mexico............. 124 121 103} 112 101} + 11 
| Mississippi........... 109 104 80 95 65| + 46 
All refined stocks.......... | 288,400) 287,300, 291,254) 288,400) 291,254, — 1 UEIMRE eos cl cca cco es, ée 179 174 200 182 207) — 12 
_ Days supply............. 50! 50 54 50! 54 Other states............... 352 351] 319 336 322| + 4 


Economic Position of U. S. Petroleum Industry 
Eleven Months Ending November 30, 1947 






















































































*Unless otherwise stated all figures represent thousands of barrels. 


‘ 





***Does not include input wells. 
tTotal demand, including exports. **Price 1926 (Index 100). “Includes finished and natural gasoline. §Includes service wells. {All Commodity Index: 159. Revised. 


Preliminary estimates based upon data furnished by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources. 


(p) Preliminary. ®Includes domestic production and imports. 
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@ CRUDE PRICE INCREASE GENERAL. Sun Oil Company’s 
November 28 posting of a 50 cents per bbl increase in crude 
oil prices has become a general trend throughout the industry. 
Sun officials said the move was made to hold its source of supply 
in the face of prevailing bonuses and premiums offered by 
other buyers. 

A few days later the Union Oil Company of California raised 
prices on the west coast an average of 40 cents a bbl. 

On December 5, Magnolia Petroleum Company and other 
affiliates of the Socony-Vacuum Oil Company, Inc., increased 
crude prices 50 cents a bbl effective December 6. The Sinclair 
group of companies immediately met this increase. 

\s a result of these postings the higher price was extended 
to the Mid-Continent, Gulf Coast, Rocky Mountain, and Illinois 
Basin areas, 

The following day (December 6) Sinclair Refining extended 
its price to Pennsylvania Grade fields and immediately it was 
met by four other purchasers, bringing that grade of oil to 
$5.00 a bbl. 

On December 6 the increased price was met by Phillips Pe- 
troleum Company, Aetna Refining, Ashland Oil and Refining 
Company, Bell Oil and Gas, Ben Franklin Refining, Pure Oil 
Company (in Oklahoma and Kansas only), Sohio Petroleum 
Company, and Southern Minerals Corporation (Texas only). 

On Monday, December 8, the movement was joined by 
Humble Oil and Refining Company, The Texas Company, Gulf, 
Shell, Pan American, and Stanolind, as well as numerous 
smaller companies. The price advance of these companies was 
retroactive to 7 a.m. of the previous Saturday (December 6). 


@ NEW SHELL LABORATORY. One of the nation’s largest and 
most modernly equipped research laboratories devoted to im- 
provement in methods of discovery and production of oil, re- 
cently completed in Houston, Texas, by the Shell Oil Company. 
Inc., was dedicated December 5. 

The new Exploration and Production Laboratory will in- 
crease Shell’s research activities in this field. H. S. M. Burns, 
president, explained, and will centralize functions that were 
formerly carried on in widely scattered localities. 

The three-story building provides 40,000 sq ft for research 
on the first two floors, about 8000 more for service and accessory 
machinery on the third. Besides fully equipped, air-conditioned 
research rooms, the building includes machine shops, confer- 
ence rooms, a cafeteria, and a library with shelves for 10,000 
volumes. 

The laboratory operates on the theory that problems in 
exploration for and production of crude oil are so closely 
related that research in one field cannot proceed independently 
of research in the other. Accordingly, the staff is divided into 
physical, chemical, and geological departments, each of which 
handles the appropriate phase of every problem the laboratory 
attempts to solve. 

The dedication ceremonies were held at 3 p.m. in the labora- 
tory building on Bellaire Boulevard, Houston. Principal speak- 
ers were Burns, Dr. Harold Gershinowitz, laboratory director, 
and Colonel E. O. Thompson, chairman of the Texas Railroad 
Commission. Shell officials conducted tours of the laboratory 
for local business leaders, university professors, and press rep- 
resentatives. A reception for guests followed the dedication. 
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@ TIDELANDS RESOLUTION TO CONGRESS. Rep. Charles |. 
Fletcher of California has introduced a joint resolution under 
which the Federal Government would surrender its claims {« 
tidelands. 

The resolution is identical with one offered in the Senate })y 
Sen. E. H. Moore of Oklahoma, Sen. William F. Knowland «{ 
California and Pat McCarran of Nevada. 

Senator Moore said hearings before his Senate judiciary su) - 
committee on the proposed tidelands legislation would be d:- 
layed until early next year. 


@ GAS ACT DELAYED. Rep. Ross Rizley of Oklahoma state: 
recently that all efforts to get Senate approval of Natural Ga- 
Act amendments would be delayed until next year. The amend- 
ments would define and restrict Federal Power Commission au- 
thority to regulate interstate movement of natural gas. The bil! 
passed the House last session, but did not get out of the Senate 
commerce committee. 


@ VENEZUELA OIL FOR TEXAS CITY. The awarding of a con- 
tract for 19,200,000 bbl of royalty oil to the Petrol Terminal! 
Corporation by the Venezuelan ministry of development has been 
reported. The oil will be delivered over a two-year period begin- 
ning in February, 1948. 

The Petrol Termine! Corpor:tion purchzsed a refinery at 
Texas City from the WAA. It is part of the old Southport plant. 

The awarding of the contract to Petrol brings the total sales 
of Venezuelan royalty oil to date to about 26,500,000 bbl. Re- 
ports say this oil is bringing premiums of 15 cents a bbl. 


@ ASK BAN ON OIL EXPORTS. Sen. Hugh Butler of Nebraska 
and Rep. Richard Welch of California have asked President 
Truman to prohibit the export of oil and oil products to foreign 
countries “with the possible exception of the Philippine 
Islands.” 

As chairmen of the Senate and House committees on public 
lands, they wrote Mr. Truman that they “are very much con- 
cerned over the shipment of irreplacable oil and oil products” 
to foreign countries. 

“We respectfully and urgently request that you issue the 
necessary instructions to place a prohibition on the exportation 
of oil and oil products to foreign countries,” they wrote. 

They said that the nation is now drawing on its approximately 
20.000.000.000-bb] reserve at a yearly rate of 1,750,000.000 bbl. 

“We have been informed by the Department of Commerce 
that the United States is exporting oil and oil products at the 
rate of 140,000,000 bbl a year. If this exportation is stopped, it 
will bring just that much relief to our domestic situation.” they 
added. 


@ GOVERNOR JESTER HEADS COMPACT. Gov. Beauford H. 
Jester of Texas was elected chairman of the Interstate Oil 
Compact Commission at the closing day’s session in Oklahoma 
City. He succeeds Hiram M. Dow of Roswell, New Mexico. 
Other officers are: E. Leland Richardson, Baton Rouge. Lou- 
isiana, first vice chairman; Don T. Andrus, Bradford, Pennsy]l- 
vania, second vice chairman, and Earl Foster, Oklahoma City. 
executive secretary. 

The commission, in a resolution, reiterated its position in the 
tidelands matter, drawing attention to an address of Gov. Dwight 
Green of Illinois at an earlier session of the commission. Green 
urged the member states to press for congressional action to 
return to the states the sovereign rights that were taken away in 
the California case. 

“Tt seems to me that the governors of the states which have 
ratified the oil compact have a particular responsibility to rally 
their people and their representatives in congress to the very 
serious issues raised by the tidelands decision,” he said. “I be- 
lieve it is clearly the duty of congress speedily to take such 
action as will nullify the effect of the decision.” 

Unitization and unit operation of oil fields were discussed in 
a series of papers at the closing session. R. M. Williams, Phillips 
Petroleum attorney from Bartlesville. reviewed legal aspects 
and discussed in detail some of the problems encountered in the 
West Edmond and West Cement cases in Oklahoma. Paul Mont- 
gomery, consulting geologist of Lafayette, Louisiana, discussed 
technical phases of unit operation in several Louisiana fields. 

Opening the three-day session December 4, 1 commemorative 
plaque for the discovery well of the Oklahoma City field was 
presented to the Cities Service Oi] Company by the Mid-Conti- 
nent Oil and Gas Association. 
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PENBERTHY 
“Galslrlig2¢” GAGES 


DROP FORGED STEEL 


There can be no error in reading the liquid level when you depend 
upon Penberthy “Reflex” Gages. The contrast between the black portion 
of the glass showing liquid and the white portion showing empty space 
is sharp and unmistakable. 

Penberthy Drop Forged Steel Reflex Gages are available in whatever 
lengths required and for various liquids; they meet API—ASME require- 
ments and are recommended for pressures up to 3000 psi at 100° F and 
1000 psi at 1000° F. 





PENBERTHY INJECTOR COMPANY 


Manufacturers of Quality Products Since 1886 
DETROIT 2, MICH. ¢ Canadian Plant—Windsor, Ont. 
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Kaplorattion wells that have found production. 


@ ILLINOIS. Gulf 5 Community Buehler SW NW 1-1n-1w Clin- 
ton. Pumped 183 BOPD Trenton 3940-46 ft. New sand. 

NAPC 1 McElready SW SW SE 17-1s-4e Jefferson. Oil from 
Aux Vases 2627-647 ft. 


@ WYOMING. Rocky Mt. Gas 1 Government NE SE NW 2-19n- 
88w Carbon, 300 BOPD 43.2° Tensleep 6072 ft. 
Seaboard & Resolute 53-33 NPRR NW SW NE 33-58n-100w. 
DST 150 B oil & 1 MMCF gas Phosphoria 8495-525 ft. 
Stanolind 1 Unit SW SE NE 24-51n-93w, Torchlight field, Big 
Horn. 1632 BOPD 35.2° Tensleep 3140 ft. 


@ OKLAHOMA. Magnolia 1 Central Commercial CNE SW 25- 
5-4 McClain. 12-hr test 576 B 43° oil Bois d’Arc 9745-90 ft. 

Shell 1 Walters C NE SW 14-10n-21lw Beckham. 469 B 60° 
cond & 5736 MCF gas daily 9260-360 ft. 

Western & Gulf 1 Hamilton NW SE SW 11-3n-2w Garvin. 
288 B 41° oil in 19-hr Simpson 5764-73 & 5776-88 ft. 

Texas 1 Lindsay SE SE SW 6-4-3w Garvin. 142 B high gravity 
oil in 6-hr Bromide 10,016-26 ft. 

Deardorf 1 Heinzig NE NE SW 5-11n-6e Pottawatomie. Swh 
85 BOPD Skinner 3261 ft. 

O. E. Dempsey 1 Tract-18 SE SE NE 15-20n-10e Osage. 54 B 
oil in 8-hr & 7 MMCF gas daily Tucker 2173-86 ft. 

Carter 1 Walter Buckholts NW NE NW 23-2-2w Garvin. Swb 
137 B oil in 10 hr from 6600 ft. 

Carter 1 Emberlin CSE SW 31-2-1w Garvin. 302 BOPD 41.8° 
third Deese 6236-74 ft. 

Skelly 1 Adam CSW NW 29-13-2w Oklahoma. DST 5 MMCF 
gas daily Pennsylvanian 6162-235 ft. 

Keener 3-A Jackson SE NE NE 29-7n-7e W. Transco field, 
Seminole. 200 B oil & 3 MMCF gas daily Senora 1770-85 ft. 

Gas & Oil Industries of Okla. City 1 Thompson CNW NW 
3-9n-9e Papoose field, Hughes. Swb 50-60 BOPD Booch 2719 
ft. New sand. 

Mid-Continent 1 Berry estate NW SW NW 32-9n-3w McClain. 
70-min DST 500 MCF gas & 4500 ft 40° oil Bois d’Arc 8801-46 ft. 

Sinclair Prairie 1 Tulsa University NW NE SW 33-2-2w Gar- 
vin. 574 BOPD Gibson 6418-36 ft. 

L. A. & C. L. Culbertson & A. Brown 5-A Sarah Fields NE 
= NE — Wagoner. Est. 100 BOPD 39° second Wilcox 

50-55 ft. 

British-American and Harper & Turner 1 Kramer CSW NW 
13-12n12w Oklahoma. 2740 MCF gas daily Hunton 6265-71 ft. 

Hughes & Sistrunk 1 GM&O, C SW SW 24-9n-8w Wayne. 
30-min DST 220 ft oil from 5127-150 ft. 


@ LOUISIANA. Ken Meredith 1 South Coast Corp., Raceland 
field, Lafourche. 200 BOPD 38.6° from 10,010-25 ft. New sand. 

Pan American 1 Elva Rugg CNE SE 31-20n-1w, D’Arbonne 
field, Union, 88 B 59° cond PD Bodcaw 8386-402 ft. New sand. 

Vincent & Welch 1 Fee 14-6s-13w Beauregard. 58 B 59.7° cond 
daily from 7899-904 ft. New sand. 

Shell 40-A Wilbert 8-11s-12e Iberville. 130 BOPD 23.8° from 
3740-50 ft. 

Atlantic 2 Haas Investment 9-2s-2e David Haas field, Avoy- 
elles. 145 BOPD 8470-90 ft. New sand. 
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@ NEW MEXICO. Amerada 5 Phillips CNE NE 1-20s-3¢e, 
Monument field, Lea. 30 MMCF gas & 25 B cond PH 9953 ft. 
Cole-Darden 1 Phillips-State SE SE 30-17s-34e Lea. 305 B oil 
in 20 hr lime 4760 ft. 
H. Yates 3-B Ballard SW SW 8-18s-29e Eddy. 75 BOPD 2620. 
60 ft. New sand. 
@ UTAH. Taylor Bros. 1 State CNW 33-21s-23e, Grand. 30 B 
34° oil in 8-hr Ferron 1700 ft. 


@ KANSAS. Drillers Gas 1 Rombach NW NE 11-27s-1w Sedg- 
wick. 100-150 BOPD 2715-20 ft. 

Hendron Drig 1-A McCauley SW SW SW 6-18-13w Eveleigh 
field, Barton. 391 BOPD Lansing-Kansas City lime 3177-81 & 
3188-92 ft. New sand. 

Gulf 1 Larimer C SE SW 36-31-20w Comanche. 26 BOPD 
Mississippi 5191-94 ft. 

Continental 1 Finnely SE SE NE 14-10-18w Rooks, 25 BOPD 
Kansas City lime. 

M. B. Armer et al 1 Catudal NE NE NE 23-10-19w Rooks. 25 
BOPD Kansas City lime. 

A. Goering et al 1 David H. Wenger NW SW 11-21-3e Marion. 
35-40 BOPD Misener sand 2775 ft. 

J. F. Leiker et al 1 Skelnar NW NE NW 33-18-4e, Marion. 20 
BOPD Kansas City lime. 1837-70 ft. 

Ohio I Livingston C SE SE Kingman. DST 500 MCF gas 
3012-30 ft. 

J. Lindas 1 Hutchinson SE SE NW 17-23-17w Pawnee. 5 
BOPH Kinderhook 4301 ft. 

@ MONTANA. A. B. Cobb 1 Miller NW NE NW 15-37n-5e Lib- 
erty. 10 MMCF gas Colorado Shale 1780 ft. 


@ GULF OF MEXICO. Kerr-McGee 1 10-mi off Point au Fer. 
Terrebonne, Louisiana. 600 BOPD 25° 1734-50 ft. 


@ TEXAS. L. H. Smith 1 List, blk 2330, TE&L sur, N. Texas 
field, Throckmorton. DST 200 ft oil Caddo lime 4067-77 ft. 

J. H. Snowden et al & L. H. Freedman 1 Marrs, blk 289. 
BBB&C sur, Throckmorton. 1-hr DST 140 ft 38.9° oil from 
4729-43 ft. Oil from 4755 ft. 

Byrd Frost 1 Mayberry, sec 39, blk 31. H&TC sur, Crockett. 
Oil from Wolf Camp lime. 

Texas Pacific Coal & Oil 17-E Jackson sec 17, blk A-32, Ful- 
lerton pool, Andrews. Oil from Wolf Camp lime. New sand. 

F. M. Manning 1 unit K, R. A. Brown, blk 261, BBB&C sur. 
Throckmorton. Oil from Caddo 4456-61 ft. 

Lone Star Prod. 2 Clarence Rea, H. Greer sur No 62, Hamil- 
ton. 12 B oil in 2-hr from Marble Falls 2795-811 ft. First oiler 
in gas field. 

S. D. Johnson & Acme Die & Machine 1 Mobley, Morehead 
sur, Clay. 192.78 BOPD 43° Strawn sand. 

Warren 1 Ida E. Brooks, Russell sur, Young. 1-hr DST 20 ft 
oil 3654-62 ft. 

Coats & Foster 1 Scott Ranch, W. McClellan sur, Comanche. 
Swb 50 BOPH Ellenburger 3526-28 ft. 

Luling 26-B W. W. Boyce, 1-mi. from Burnell-Wilcox field. 
Karnes. DST 480 ft oil from 6847-50 ft. 

Cox & Hamon 15 Neu, BBB&C sur. Walnut Bend field. Cooke. 
229 BOPD Ellenburger 5240-390 ft. New sand. 

Skelly 1 L. E. Adrian, sec 53, blk 20, T&P sur, Nolan. 68 B 
oil in 34 hr from 6340-64 ft & 6368-88 ft. 

Cox & Hamon 15 NE, BBB&C sur. Cooke. 229 BOPD Ellen- 
burger 5240 ft. 

Fullerton & Ryan 1 Roemer, Calhoun. 20-min DST 2400 ft 44° 
oil from 7680 ft. 

Gulf 20-B-E Connell, sec 26, blk B-16 PSL : sur, Jordan pool. 
Ector. 1 hr DST 110 B 42.6° oil Silurian 7530-80 ft. New sand. 

Continental 1 L. M. Bentsen. Sr.. Los Guages grant, Hidalgo. 
1-hr DST 10.5 B oil 5266 ft. 


@ CANADA. Calif. Standard & Imperial 1 Bantry 150-mi SE of 
Calgary, Alberta. 24° oil from 3259 ft. 


@ KENTUCKY. 0. O. Borden 2 O. C. Whitfield 1-K-25 Hopkins. 
100 BOPD Tar Springs. 
@ INDIANA. W. A. Schuller & W. H. Ramsey 1 Frank Steiner 
SE NW NW 24-2s-10w Gibson. Pumped 168 B oil in 20-hr Me- 
Closky 1956-1960 ft. New sand. 

Joe Reznik 1 Weber NE SE SE 30-2s-9w Gibson. Swh 22 B oil 
in 8 hr. Renault 1819-23 ft & McClosky 1849-53 ft. 

Joe Reznik 1 W. F. Fell SW SW SW 28-4s-10w Vanderburgh. 
1 hr DST gas, 1820 ft oil McClosky 2210-14 ft. 
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Paraffin deposits can result in bent or broken 






polish rods, excessive pump wear, parted 






sucker rods, failure of working barrels, burst 






Lib- 


tubing, expensive overloading of pumping 






Fer. 


equipment, and gradual decrease of production. 
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DOWELL PARAFFIN SOLVENT dissolves paraffin in all kinds of weather! 





















sur. 


mil- : 
piler Dowell Paraffin Solvents are designed to Methods for Removal of Paraffin 
increase production in pumping or flowing Deposits.’’ Secure your supply of time- 
wells by dissolving the toughest paraftin— tested Dowell Paraffin Solvents from your 
0 f a h 7 alae ta | ‘ties such nearest supply store or Dowell station 
20 ft even when complicated by impurities suc right away —use them regularly. 

as salt or sand. The correct Dowell solvents 


1ead 





che. are also effective in cleaning lead lines, Ask also about Selective Acidizing, Mud 
ield. tank bottoms, screens, liners, perforations, Acid, Electric Pilot, Permeability Survey, 
oni ¢ : : Water Locating, Plastic Plugging, and 
and in re-running rods. ; a. 
oke. Industrial Scale Removal Services. Other 
Ask for your free copy of the interesting Dowell Products: Jelflake, Bulk Inhibited 
8 B illustrated handbook —‘‘Time Proven Hydrochloric Acid. 
len- 
44° 
| 
ool, | 
and. 
Igo. 
E of 
ins. 
iner | 
M WEST TEXAS EXAMPLE: : 
VAC Operator applies Dowell Paraffin Solvent regularly every week. 
Average cost $10 per well per month. Stuffing box is removed, 
3 oil 2 gallons Dowell Paraffin Solvent mixed with 4 gallons casing 
head gasoline is poured into well head. Well is shut in 24 hours, 
rsh. then put on production again. Running paraffin knife is 
1“ eliminated, paraffin accumulation in flow lines avoided. 
947 DOWELL INCORPORATED . TULSA 3, OKLAHOMA 






FOR OIL INDUSTRY CHEMICAL SERVICE 


Subsidiary of The Dow Chemical Company 











@ CITIES SERVICE EXPANDS SERVICE FACILITIES. Cities 
Service Gas Company has been authorized to construct facilities 
to obtain additional gas supplies for the next two years. 

Facilities will include construction of 10.5 miles of 16-in. 
line into Grady County, Oklahoma, to be used to reach further 
supplies of gas, particularly those to become available under 
the contract with Consolidated; 47 miles of 16 and 12-in. line 
to extend from near Guthrie on the company’s main Wichita- 
Oklahoma City line on the west side of its system to its Drum- 
right Compressor Station on the east side of the system; and 
about 151% miles of 16-in. line to replace and shorten about 19 
miles of its Tallant-Hogshooter 12-in. line. The total capital cost 
of these facilities has been estimated at $1,490,683, all of which 
the company proposes to finance out of cash on hand. 


@ THREE EASTERN COMPANIES PLAN EXPANSION. The 
Home Gas Company, The Manufacturers Light and Heat Com- 
pany, and Cumberland and Allegheny Gas Company propose to 
construct and operate natural gas transmission facilities to en- 
able them to provide more adequate service. 

Total net cost of the facilities proposed has been estimated 
at $2,690,164. 

Home Gas Company proposes installation of measuring and 
regulating stations in Deer Park Town, New York; construc- 
tion of 52 miles of 10 and 12-in. lines; and the installation of 
an additional 1000 hp, a measuring station, and a dehydration 
plant at the Dundee Compressor Station. Cost of these facilities 
has been estimated at $1.850,155. 

Facilities proposed by Manufacturers Light and Heat in- 
clude an aggregate of about 74% miles of 14-in. line; installa- 
tion of a 1000 hp compressor station in Chester County, Penn- 
sylvania; installation of an additional 375 hp unit at the 
Waynesburg compressor station, a measuring station and a regu- 
lator station in Chester County. Net construction cost of the 
facilities has been estimated at $709.740. 

Cumberland and Allegheny Gas Company seeks to install 
7 miles of 6-in. gas line at a cost of approximately $130,269. 


@ PIPE LINES AND STORAGE SCHEDULED FOR DETROIT. 
Michigan Consolidated Gas Company and Austin Field Pipe 
Line Company together plan to construct facilities to be used 
by Michigan Consolidated for transportation of gas received 
from Panhandle Eastern Pipe Line Company to the Austin 
Storage Field for subsequent withdrawal for service to the 
Detroit area. 

Under an FPC order, Austin Field Pipe Line was authorized 
to construct a 26-in. or 24-in. pipe line about 140 miles long 
extending from Austin Storage Field to near Detroit, a metering 
station at the Detroit terminus of the line. and a gas compressor 
station of 3000 hp at the Austin Storage Field. Michigan Con- 
solidated was authorized to lease and operate these facilities 
and to construct and operate a 26-in. or 24-in. line extending 
from the eastern terminus of the Austin-Detroit line to Melvin- 
dale, Michigan, and to install certain facilities in and operate 
its River Rouge Station at Melvindale to transport natural gas 
received from Panhandle Eastern to the Austin Storage Field 
and to construct and operate facilities in the Austin field for 
the storage and withdrawal of the gas. 

Cost of the facilities authorized to be constructed by Austin 
Field Pipe Line has been estimated at $8.151.000 and those 
to be constructed by Michigan Consolidated at $1.174.000. 
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@ STAKE TRANS-ARABIAN LINE'S ROUTE. American eigi- 
neers. ranging in three groups over the rugged desert ter: ain 
of the Middle East, are rapidly completing preliminary field 
work along the 1040-mile route of the Trans-Arabian Pipe | ine 
Company. 

B. E. Hull, president of Trans-Arabian Pipe Line Company, 
reported that work of staking out the route from the Abgaigq 
oil field in Saudi Arabia to a Mediterranean terminus on the 
Lebanese coast near Sidon is progressing “according to plan.” 

The huge 30 and 31-in. pipe line, designed to bring Arabian 
oil to European markets, is expected to be ready for operation 
by 1950. It will be capable of carrying 300,000 bbl of oil daily 
for European use, thereby relieving the unprecedented demaiids 
on United States petroleum sources. 

Working westward across the desert, where summer tempera- 
tures often reach 130 degrees, a survey party in Saudi Arabia 
has set location stakes for the line’s first 100 miles, commencing 
at Abqaiq. A central survey party, working eastward from the 
“angle-point” in Iraq Petroleum Company’s pipe line in Trans. 
Jordan, has completed final location as far as the Saudi Arabian 
border. In the rough, broken terrain at the western end of the 
line, a third party has completed reconnaissance work from the 
Mediterranean coast across Lebanon and beyond into Syria. 

Unloading terminals for the thousands of tons of construc- 
tion supplies and equipment, which must be brought in by ship 
during the next two years. are being established at Ras el 
Misha’ab. a sandy point on the upper reaches of the Persian 
Gulf, and at Beirut harbor, Lebanon. From Ras el Misha’ab, 
150 miles northwest of the Abqaiq field, trucks will fan out 
across the desert to the southeast, west. and to the south, carry- 
ing these materials to the entire easterly portion of the project. 
A like operation will be carried on from Beirut. 

Initial offloading operations began at Ras el Misha’ab in July 
of this year using facilities of an entirely makeshift character 
and housing consisting of a 50-man tent camp. Today the field 
base camp at this point includes a kitchen. mess hall. and 10 
prefabricated American bunkhouses already occupied. These 
accommodations, however. are only 20 per cent of the camp 
facilities that will finally be constructed at this point. 


@ PIPE LINES IN WORK. Some of the pipe lines now under 
construction include: 

Texas Pipe Line Company has begun building 253 miles of 
22-in. crude oil line from Midland to Wichita Falls. Texas. The 
job is to be completed about May 1. 1948. depending on pipe 
deliveries. Contractor is Latex Construction Company. 

Tennessee Gas Transmission Company has completed 73 
miles of 20-in. natural gas feeder line from Carthage. Texas, to 
Natchitoches, Louisiana. Latex Construction Company laid the 
line. 


@ NEW GAS LINES FOR SOUTHEAST PLANNED. Southern Nat- 
ural Gas Company and East Tennessee Natural Gas Company 
have made plans to construct and operate new natural gas 
facilities upon approval by FPC. 

Southern Natural proposes construction of additional main 
line facilities to increase its system capacity to 384,500,000 
cu ft of gas a day and the construction of lateral line extensions 
to serve new markets in Mississippi, Alabama. and Tennessee. 
including Chattanooga, Tennessee. 

East Tennessee has requested authorization to construct a 
pipe line system from the main pipe line system of Tennessee 
Gas Transmission Company to serve a considerable portion of 
the Tennessee River Valley, including the cities of Knoxville. 
Chattanooga. and many other localities. 


@ PLAN FACILITIES FOR BIG INCH GAS. The East Ohio Gas 
Company has been authorized by FPC to construct and operate 
a 20-in.. 84-mile pipe line to enable it to receive additional sup- 
plies of Big Inch gas. The overall cost of construction has been 
estimated at $3.200,000. 

The company has taken preliminary steps and proposes to 
commence construction no later than February 1948 and to 
complete it within four months, the decision stated. East Ohio 
is presently purchasing Big Inch gas from Texas Eastern Trans- 
mission Corporation at a rate of 47,000,000 cu ft a day under 
an interim contract. Under a second contract, East Ohio is en- 
titled during a term of 20 years to take additional quantities 
of gas as Texas Eastern enlarges its facilities. 
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BETTER PACKING FOR MORE EFFICIENT RESULTS=THROUGH METALLURGY 












COOK PACKING RINGS 


are 





i 


... fo minimize friction and 
promote rapid seating 


DD signed so that an oil film is maintained between ring and rod, Cook Metallic 
Rod Packings function with minimum friction. But like a bearing that must be 
scraped to fit its shaft, a perfect mechanical fit between ring and rod must prevail. 


Otherwise, the oil film is impaired and excessive friction and wear may develop. 


To eliminate this possibility during initial operation, Cook packing rings are 
Tinized—a process by which the bearing surfaces are coated with an anti-friction 
bearing metal that enables the ring to come to a rapid mating with the rod and 


reduces friction to the lowest possible point. 


This Tinized surface treatment is another exclusive Cook feature—one of 
many that will pay big dividends if you specify Cook Packing when ordering new 


equipment. For existing machines, address us direct. 


C. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE KENTUCKY 


Sealing 
Pressures 














AMORE © BOSTON ¢ CHICAGO © CLEVELAND * HOUSTON © LOS. ANGELES * MOBILE © NEW ORLEANS @ NEW YORK @ SAN FRANCISCO ¢ 
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@ GULF OIL PLANS BIG REFINERY EXPANSION. Plans for 
improvements to the Ohio refinery facilities of Gulf Oil Corpora- 
tion at Cincinnati and Toledo, to cost in excess of $20,000,000, 
were announced by Gulf officials. 

The program, which calls for large new catalytic cracking 
units at both Cincinnati and Toledo, will equip both refineries 
to produce higher octane gasolines and other petroleum prod- 
ucts of improved quality, the firm said. Production at the 
loledo plant will be increased 25 per cent and a modern labora- 
tory will be built there. All the mechanical shops at Toledo will 
be centralized under one roof. 

Contracts have been let and preliminary work begun at both 
refineries. Major construction is scheduled to start in early 
Spring and to be completed in 1949. 

The Cincinnati refinery serves southern Ohio, Kentucky, east- 
ern Indiana, and a portion of West Virginia. Its machine shop 
ind other mechanical shops will be modernized and combined 
in one building. Additions will be made to the Cincinnati refin- 
ery laboratory and office building. 


@ STANDARD CALIFORNIA PLANS UNIT. Standard Oil of 
California has announced plans for immediate construction in 
Salt Lake City area of refinery unit costing more than $5,000.- 
000, first step of long range refinery program to serve the inter- 
mountain region. 

The firm said 6 months ago it would lay a 10-in. 181 mile 
25,000 bbl per day pipe line from Rangely, Colorado, field where 
it is the leading producer to Salt Lake City. The two projects 
are timed for initial operations together if possible. 

The refinery installation, scheduled for completion in a year, 
will make a limited number of products including gasoline, heat- 
ing oils, and fuel oils. The design capacity is 25,000 bbl daily. 


@ BIG WEST TEXAS PLANT SCHEDULED. Witco Hydrocarbon 
Corporation expects to place in operation a natural gasoline 
plant and a carbon black plant early next July in the Barnhart 
field in Reagan field, West Texas. 


Contracts exceeding $3,500,000 have been awarded to Fish 
Engineering Corporation of Houston, which has ordered mate- 
rials and expects to begin construction in January or February. 
\round 2000 bbl of natural gasoline, propane, and butane will 
be produced daily by the gasoline plant, and burning of the 
residue gas will yield approximately 750,000 lb of carbon black 
monthly. The Santa Fe railroad will lay tracks to each plant, 
to be situated on 80-acre sites about 2 miles apart. 

Forty-eight wells in the Barnhart field produce more than 
12,000,000 cu ft of gas with 5300 bbl of 44 gravity oil daily from 
the Ellenburger at 9000 to 9100 ft. The Witco Hydrocarbon 
Corporation is headed by Robert Wishnick of New York City. 
W. F. Donald of Houston, formerly of Oklahoma, is vice presi- 
dent and will be in charge of the plants in the Barnhart field. 


@ BRAZIL PLANS NEW REFINERY. A $2,0000,000 contract has 
been signed between Brazilian officials and a New York contract- 
ing firm to erect an oil refinery in Belem, with a daily capacity 
of more than 2500 bbl. The work, to be finished in 18 months, 
will be carried out by the Kellogg Pan American Corporation, a 
subsidiary of the M. W. Kellogg Company. The latter will 
supply all*materials. The Nationa] Petroleum Council—an of- 
ficial organization—awarded the contract. 
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@ NATURAL GASOLINE PLANT FOR KANSAS. Stanolind ©} 
and Gas Company has applied to Kansas Corporation Commi-- 
sion for a certificate for construction of a natural gasoline plait 
near Ulysses, Kansas, with capacity to utilize approximate! ; 
100,000,000 cu ft of Hugoton field gas per 24-hr day in the pru- 
duction of liquefied petroleum gases and natural gasoline. 

Stanolind’s application indicates a 24-hr productive capacil, 
of 36,594 gal of liquefied petroleum gases and 26,663 gal of 12 
to 26-lb Reid vapor pressure natural gasoline, by “absorption” 
process. 

@ INCREASES FUEL OUTPUT. A shift in refining operations {» 
produce more fuel oil and less gasoline was reported November 
25 by M. J. Rathbone, president of Standard of New Jersey, « 
refining and marketing subsidiary of the Standard companies. 

The statement was made before a Senate committee investiga'- 
ing the fuel oil distribution situation in the face of what Chair- 
man Wherry (R., Neb.) said looks like a “serious shortage that 
may mean many oil-burning homes may go cold this winter.” 

Rathbone’s prepared statement said Standard Oil since early 
spring has been attempting to warn its retailers, distributors and 
the public of the prospective fuel oil shortage, caused by an 
unprecedented postwar demand for all types of petroleum 
products. 

Rathbone said the greater emphasis now being put on produc- 

tion of fuel oil means less gasoline for motor vehicles but “my 
own opinion is that no customer of ours is going to be without 
heat this winter (or) kept from normal driving.” 
@ UNITS FOR RUSSIA HELD. An estimated $7,000,000 worth of 
gasoline cracking plant equipment, originally intended for ship- 
ment to Russia, was turned over by the State Department to the 
War Assets Administration for disposal as surplus. 

The equipment originally was scheduled for shipment to Rus- 
sia to expand the capacity of plants sent the Soviet Union during 
the war under lend-lease, it was stated by George Truesdell of 
the Lend-Lease division. It was not shipped before the December 
31, 1946, deadline for lend-lease consignments, however, and 
has remained in this country. 

Truesdell said he understands that “no complete plant is in- 

volved; that is, one which would take crude oil and turn out 
gasoline.” He said, however, that “whole units for adding to 
existing plants” are involved. 
@ REFINERIES SOLD BY WAA. Sale of a government-owned 
refinery near Catlettsburg, Kentucky, to its wartime operator, 
the Ashland Oil and Refining company of Ashland, Kentucky, 
for $2,150,000 was announced by the War Assets Adminis- 
tration. 

The plant, a catalytic cracking and treating unit, was oper- 
ated during the war for the production of 100-octane aviation 
gasoline. It will be used by the purchaser primarily for the pro- 
duction of motor fuels, attracting approximately 216 workers. 

A Pasadena, Texas, 100-octane refinery, operated for the gov- 
ernment during the war by the Crown Central Petroleum Cor- 
poration, has been sold to that corporation for $2,300,000 by 
War Assets Administration. Production facilities include a 
thermofor catalytic cracker of nominal 10,000-bbl-per-day ca- 
pacity, a treater of nominal 5000-bbl-per-day capacity, an HF 
alkylation unit with a capacity of 3500 bbl] per day, and a butane 
isomerization unit. 

@ STANOLIND TO BUILD NG UNIT. Stanolind Oil and Gas 
Company has announced its intention of building a natural gaso- 
line plant in the Levelland Field, Hockley County, Texas. 

This plant will conserve gas being produced from the Level- 

land Field. Other producers in the field will be given the oppor- 
tunity to participate in the plant ownership. Pressure mainte- 
nance is being investigated, and if it should be found desirable 
the plant will be equipped with facilities for returning high 
pressure gas to the leases for reinjection. 
@ NATURAL GASOLINE PLANT COMPLETED. The Hiwan Oil 
and Gas Company’s natural gasoline plant in the Atlanta field. 
15 miles east of Magnolia, Arkansas, has been put into opera- 
tion, it was announced last month. 

The company, with principal offices in Houston and Denver, 
began construction of the plant eight months ago. The plant was 
designed to process 10,000,000 cu ft of gas daily for production 
of 35.000 gal of natural gasoline and liquefied petroleum gas. 

Fifty-three wells in the Atlanta field have connections with 
the plant, which sells its gasoline to Lion Oil Company, and its 
liquefied gas to Paxton & Wright, both of El Dorado, Arkansas. 
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Postwar progress in the Iranian oil fields” 


Tue maximum producing capacity of 
the Anglo-Iranian Oil Company in South 
Iran before the war was about 13,800,000 
tons annually, and in 1940 with the de- 
velopment of the 
| EXCLUSIVE | new field in Gach 
Saran, and the com- 
pletion of the pipe lines to this area, this 
capacity was increased to 15,500,000 tons 
annually divided as follows: 
Masjid-i-Sulaiman field, tons. 3,800,000 
Haft Kel field, tons 10,000,000 
Gach Saran field, tons 1,700,000 


(Editor’s note: Production for Anglo- 
Tranian Oil Company in August, 1947, 
was 2,056,000 tons, or at the annual rate 
of 24,672, 000 tons). 


The production of the first two named 
fields, however, was near the limit of 
their maximum potential, whereas the 
crude produced from Gach Saran was of 
a heavier grade yielding a lower propor- 
tion of the more useful light products 
benzine and gas oil. Fields shut down 
at the beginning of the war were the fol- 
lowing: 

1. The Lali field where oil had been 
proved but no commercial production 
had been obtained. 

2. The White Oil Springs field where 
commercial production had been proved, 
but reserves were small and well siting 
difficult. 

3. The Agha Jari field where commer- 
cial production was available in a con- 
venient geographical position for the 
rapid and economical laying of pipe 
lines. 

Although the drilling problem in the 
Agha Jari field was a difficult one, it was 
decided to develop this field as rapidly 
as possible for the production of 6,000.- 
000 tons annually to be obtained by 1945. 
This was to be carried out in two stages 


*Prepared especially for The Petroleum Engi- 
neer by Anglo-Iranian Oil Company, Ltd 


—a temporary unit for the production 
of 3,000,000 tons annually being the first 
stage, to be followed by a permanent unit 
of 6,000,000 tons capacity. In order to 
safeguard the position and relieve the 
strain on the Masjid-i-Sulaiman and Haft 
Kel fields it was also decided to recom- 
mence drilling and development in the 
Lali and White Oil Springs areas. 
(Fig. 1). 

@ Development of the Agha Jari field. 
Work was begun in the Agha Jari field 
in the autumn of 1943, five strings of 
tools being put into operation with four 
drilling crews. The problem of rapid de- 
velopment was a difficult one, for prior 
to the war this area had only been worked 
on a prospecting basis, and only tempo- 
rary services had been installed. Water 
and power supplies, workshop and trans- 
port services, and accommodation, were 
all on this small scale. 

The producing area lay in very broken 
terrain, varying from 500 to 1200 ft in 
elevation, making the construction of 
roads, pipe tracks, and the selection of 
rig sites matters of extreme difficulty. 
(Fig. 2). 

The main supply center is some 100 
miles away. Into this area it was neces- 
sary to ship material at the rate of 5000 
tons a month, and staff members and 
laborers totaling some 5000 persons had 
to be fed and found accommodations. 
The work necessary to attain the produc- 
tion target of 6,000,000 tons annually in- 
cluded: 

Drilling 12 wells eac ach 8000 ft in depth. 

Erection of temporary stabilization 

unit. 

Erection of permanent 6,000,000 tons 

annually stabilization unit. 

Increasing water supply to 2,000,000 

gal per day with tankage and reticu- 
lation system over an area of some 
50 sq mi. 
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Installing 1000-kw power generating 
units and distribution system. 

Opening up some 75 sq mi of produc- 
ing area. 

Laying 500 miles of pipe line varying 
in size between 12 in. for main oil 
delivery lines to 6 in. and 4 in. for 
local water supplies. 

Constructing over 100 miles of roads. 

Building temporary staff and labor 
quarters and camps. 

Extending workshops, garages, ice 
plants, and power plants. 

Installing stores depots for materials. 
provisions, clothing, etc. 

Organizing ration distributing centers. 
medical centers, and sanitation de- 
pots. 

Building offices, yards. dumps, ete. 

Installing recreational facilities. 

@ Drilling. The reservoir rock in the 
South Iranian oil fields is the Asmari 
limestone, which occurs in long regular 
folds running northwest and southeast 
and, in the producing areas. is found at 
depths varying from 1000 ft to 10,000 ft. 
In the Agha Jari field wells are be- 
tween 6000 ft and 8500 ft deep. (Fig. 4.) 

The upper formations, sandstone. 
limestone, and shale present no special 
problem 

In the lower Fars, however, where 

gypsum and calcareous shales predomi- 
nate many difficulties are encountered 
particularly on the southwest flank where 
confused formation conditions make cor- 
relation difficult. Formation pressures of 
the order of 1.1 psi per ft of depth pre- 
vail in the strata overlying the cap-rock 
and these are accompanied by high pres- 
sure water and gas shows in varying de- 
gree. Even if water is not present squeez- 
ing of the formation occurs on both 
flanks and maintenance of a heavy mud 
column or its equivalent is essential. 

The difficulties are complicated by the 

chemical content of the water and be- 
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FIG. 1. Map showing the Anglo-Iranian Oil Company’s fields and pipe lines in South Iran. 


FIG. 2. Typical terrain in the Agha Jari field. FIG. 3. Pipe line from the Agha Jari field. 
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FIG. 4. Section through the Agha Jari structure. 
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cause pressures are frequently not pro- 
portional to depth, in fact, the lower 
shows sometimes have a lower pressure 
than those above. 

At first attempts were made to obtain 
control with weighted mud. making full 
use of developments in chemicals and 
proprietary products for control of vis- 
cosity, permeability, and pH value as 
they became known. However carefully 
the muds were prepared it was found 
dificult to keep them in condition and 
the loss of valuable weighting material 
and chemicals was high. In one well up- 
wards of 70,000 cu ft of mud and sealing 
mixtures were used at one point without 
success. Gradually the general position 
of the shows was fixed and a semi-pres- 
sure drilling technique developed. Wells 
are drilled normally into the Middle Fars 
(5000 ft) and, before reaching the first 
expected trouble spot, pressure drilling 
equipment is installed. 

Locations are selected to give a 10-ft 
cellar, which with a 6-ft subcellar and 
derrick mounted on 6-ft piers gives 22-ft 
working height. This allows the installa- 
tion of a Cameron blowout preventer, 
Seamark blowout preventer and gland 
packer. Suitable connections on the well- 
head permit open circulation, under pres- 
sure, through beans to separators, to stor- 
age, or across the wellhead. The dis- 
charge from the beans flow to a Link Belt 
screen to remove cuttings not dropped in 
the separators, which consist of 10-ft 
lengths of flanged casing set to slope and 
on which beans are mounted. All well- 
head mud controls are brought through 
the derrick floor in full view of the 
driller. A 1714-in. hole is first drilled to 
1000 ft and if any show appears 1514-in. 
casing is run and cemented to surface 
from a point below it. Otherwise the 
casing is run only to 500 ft. The next 
string (1134 in.) is frequently set to case 
off the first main water show—usually 
about 3500 ft varying with position en 
structure. If this show is not completely 
sealed before casing is run the normal 
cementation is followed by pumping 
cement to the annular space amounting 
to several times its calculated volume. 
After the cement has set a test pressure 
is applied to the annular space and fur- 
ther cement squeezed in if needed. This 
method has proved very successful and 
on one occasion casing was run and 
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cemented against a flow of 12,000 gal 
per hr. 

Pressure drilling gear is installed be- 
fore entering the pressure zone and light 
mud is used with normal back pressure 
of the order of 800-1000 psi, although 
this varies with position on the structure 
and may be as high as 1600 psi. The 
pressure is adjusted to meet the chang- 
ing conditions and a balance maintained 
in drilling through and beyond a bad 
spot. When making a round trip the bit 
is pulled to the casing shoe under pres- 
sure and the light mud then displaced by 
a column of sufficient weight to maintain 
the same pressure below. Back pressure 
is reduced as the change is effected and 
a straight forward pull out is then made. 
When running in the procedure is re- 
versed—with the bit at the casing shoe 
the heavy mud is circulated to storage 
for re-use and back pressure gradually 
applied. By this means the use of snub- 
bing equipment, with its attendant 
danger and delay, is avoided. 

By adjustment of the pressure, squeez- 
ing is prevented and quite a delicate bal- 
ance can be maintained. The bit is pulled 
to the shoe once per shift or oftener as 
required, to check the condition of the 
hole. A reund kelly and Guiberson drive 
are usually fitted, and the gland packer 
can be arranged to rotate to reduce wear 
on packing to that of vertical movement 
only. 

In general the method employed gives 
control impossible by other means. 
avoids heavy loss of weighting material. 
and, by adjusting weight of mud and 
pressure to the proper combination, a 
correct pressure differential between any 
two points in the hole can be maintained. 
For instance, with two shows in the hole 
separated only by a few hundred feet, a 
mud column of sufficient weight to con- 
trol the upper show sustains a heavy loss 
to the lower show. With light mud and 
back pressure a much lower differential 
is obtainable. 

@ The production system. Production 
practice in the Iranian fields employs a 
completely enclosed producing system 
whereby crude flows from the well into 
the collecting line without the customary 
separator installed at the wellhead. After 
passing through a battery of heat ex- 
changers it enters the stabilization unit. 
which in seven stages of separation re- 
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duces the pressure to the required point. 
Leaving the last stage vessel it is de- 
livered direct to the boosting pump, 
which injects it into the main pipe line 
system. No tanks are included in the sys- 
tem and by this means it is possible to 
deliver crude of varying qualities to the 
refinery. If, for instance, pressure crude 
is required, the pressure of the last stage 
is increased to the required degree and 
the crude enters the suction of the pipe 
line pump at that pressure. As at no time 
does the pressure in the pipe line drop 
below this point, the gas remains in 
solution until it reaches the refinery. 
Here it is fed direct into the benches. 
which are adjusted to receive it and 
process it at this pressure and by this 
means the maxium conservation of C, i 
effected. A vacuum stage is also included 
in the stabilization unit so that, when ex- 
port crude is being delivered, all gas can 
be stripped from the crude and so stabil- 
izing it that no losses will be incurred in 
tankers or export storage. 

The number of wells allocated to sup- 

ply the production units in Agha Jari 
was estimated to be 12. and in order te 
obtain the maximum production from 
each well, so that if necessary a reduced 
number might be used. large size flow 
lines of 6-in. and 8-in. diam, were laid 
between the wells and the stabilization 
units. Wells in this area are capable of 
producing from 500,000 and 1,000.000 
tons annually (10,000-20.000 bbl per 
day) flowing pressures being between 
1200 and 1500 psi. 
@ The stabilization units. The multi- 
stage system of crude stabilization previ- 
ously had been installed in the Haft Kel 
and Gach Saran fields, and very satis- 
factory results had been obtained. The 
pilot plant erected in Haft Kel as far 
back as 1930 employed horizontal sep- 
arators and on the record of this unit. 
the use of this type has been standardized 
throughout the Iranian oil fields. 

The Gach Saran installation completed 
in 1940 embodied several new features. 
Here the unit was designed to handle 
6.000.000 tons annually of crude through 
six horizontal separators 6 ft in diam 
and 100 ft long. An unusual feature of 
this installation is the system of auto- 
matic control that enables the produc- 
tion operator, sitting in his office remote 
both from wells and plant, to vary the 
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production of the field by the simple 
operation of turning a small handwheel 
set in a control board. The operation of 
this wheel, relayed to a flow controller 


et in the main pipe line, reduces the 


flow of crude passing along the line to 
the required rate. As only gravity flow 
or multistage centrifugal pumps are used 
on main oil lines, this restriction in flow 
backs up the level of the crude in the Jast 
stage separator at the stabilization unit 
where a level controller operates by 
pneumatic relay a flow controller on the 
inlet. This cycle is repeated from separa- 
tor to separator as flow is restricted and 


4 


levels rise, until the entire battery settles 
lown to the new rate of throughput. The 
restricted flow is similarly communicated 
to intermediate stage separators set half- 
way between the wells and the unit and, 
in their turn, to the wellhead separator. 
Raising the level in this vessel operates 
i level controller and a pneumatic relay 
closes the flow controller on the well 
itself, thus completing the cycle. This 
train of operations carried out over a 
ystem of some 314 miles from pipe line 
troller to the well and including eight 
lifferent stages takes 20 min to complete. 
The problem in Agha Jari presented 
one new feature: The temperature of 
the crude. In this new field the producing 
one lies at depths down to 7500 ft below 
ea level and the temperature of the 
rude at the wellhead is about 140 F. In 
rder to retain the light fractions in the 
crude so far as possible it was necessary 
» include in the Agha Jari stabilization 
nits a battery of heat exchangers where- 
by the incoming crude is cooled by the 
sutgoing crude, which has been cooled 
y the expansion of the gas. 
\t this time almost no material could 


be ubtained from Britain on short notice ; 
consignments of standard line pipe could 
indeed be obtained, but the specially de- 
signed vessels and equipment required 
for the stabilization unit could not be 
delivered in under two years. As pro- 
duction was required at the earliest 
possible moment, it was decided to de- 
sign a temporary stabilization unit im- 
provised from material existing in the 
country. This work of improvisation im- 
posed a severe strain on the fields’ work- 
shops, each of which contributed a quota 
of fabricated parts, pressure vessels, in- 
struments, pumps, etc. Every inch of 
pipe line that could be spared from other 
areas was pulled up and shipped to Agha 
Jari, and even pipe lines in less impor- 
tant services were requisitioned for this 
high priority project. 

For power units two ancient steam sets 
long pensioned off were used and scrap 
heaps in all areas were sorted over for 
anything that might prove useful in the 
building of the Agha Jari temporary 
stabilization unit. 

Heat exchangers were produced from 
oil-well casing inside which were welded 
nests of 2-in. high pressure tubing. 

Site work was extremely difficult, for 
in this broken terrain a level site for such 
a layout was impossible to find; thou- 
sands of tons of hard rock and shale had 
to be levelled off on a hilltop. Installation 
was begun in the spring of 1944, and by 
the end of the year the job was com- 
pleted and the new crude flowed down 
the pipe lines. 

The permanent unit that followed for 
the higher throughput was supplied com- 
plete from the United States and United 
Kingdom. Brief details of the specifica- 
tion are: 


Throughput, 6,000,000 tons annually (since raised « 


Gravity of crude, 36° API at 60 F. 
Gas-oil ratio, 150 : 1. 

Temperature, 140 F. 

Well flowing pressure 1500/1600 psi. 
Stages of stabilization: 


First stage separation................... 1150 p 
Second stage separation................. 560 p: 
Third stage separation.................. 180 ps 
Fourth stage separation................. 62.5 » si 
Fifth stage separation................... 29.5 psi 
Sixth stage separation................... _ aps 
Seventh stage separation....... / Atmospheric presst:re 


To this unit a vacuum stage working 
at an approximate pressure of 8 psia is 
being added. Automatic control is em- 
ployed throughout the entire production 
system. (Fig. 5). 

The high pressure separators used on 
this unit followed a new type of design 
known as the “multi-layer” pressure 
vessel developed by the A. O. Smith 
Corporation. This type of construction 
requires less steel] than the solid wall 
vessel. A thin inner shell welded longi- 
tudinally is wrapped with several layers 
of relatively thin plate, each layer being 
welded before applying the next. This 
wrapping process exercises a compres- 
sive stress in the inner shell that, when 
the vessel is in operation, results in eff- 
cient stress distribution. 

After fabrication the vessel is sub- 
jected to a pressure considerably in ex- 
cess of the pressure specified for testing 
when installed. The layers are thereby 
consolidated. These separators are built 
in four sections each 25 ft long with 
conical gas and oil outlet sections. The 
diameter is 54 in. and the working and 
test pressures are respectively 1500 and 
2250 psi. (Fig. 6). 

A description of the heat exchange 
equipment may also be of interest. This 
installation consists of sixty 36-in. units 
and eight 18-in. units. The 36-in. units 


Fig. 5. Automatic flow controllers on incoming manifold at Agha Jari stabilization unit. 
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FIG. 6. View of outlet end of separators at stabilization unit. 


operated as three in parallel and twenty 
in series cool a hot gas-oil mixture in the 
tubes at 1500 psi and 140 F by cold 
stabilized oil in the shell at 250 psi and 
60 F, the expected final temperatures of 
the hot oil and stabilized oil being re- 
spectively 78 F and 135 F. The total sur- 
face area is 78.120 sq ft. The vessels 
were constructed to the API-ASME code. 
the shell being 9/16-in. thick and 36 in. 
inside diameter of welded rolled steel 
plate. Each unit contains 560 1-in. seam- 
less steel tubes 16 ft in length. (Fig 7). 

In the 18-in. units the cooling medium 
is gas flowing in the shell at 1500 psi at 
the rate of 1540 lb per min. This enters 
at 49 F and cools a gas-oil mixture flow- 
ing in the tubes at the same pressure and 
flow rate. The gas-oil mixture is cooled 
from 140 F to approximately 83 F. The 
total surface area of the eight 18-in. ex- 
changers is 3840 sq ft. 

The test pressures for the 18-in. ex- 
changers are 2250 psi on both shell and 
tube sides and for the 36-in. exchangers 
2250 psi on the tube side and 375 psi on 
the shell side. 

The 144-in. thick shells of the 18-in. 

exchangers were manufactured in forged 
steel thus avoiding welding and the sub- 
sequent necessity for radiographic ex- 
amination. 
@ Pipe-line system. Before the war 
the only two fields in South Iran deliver- 
ing crude to Abadan were Masjid-i-Sulai- 
man and Haft Kel. The main oil pipe- 
line system connecting these fields to the 
refinery at Abadan was made up of 850 
miles of pipe line, a fourth of which was 
10 in., the remainder being 12-in. diam. 
Since 1943 the length of oil pipe line 
has been almost doubled. (Fig. 9.) 

All pipe lines laid before 1932 had 
screwed joints but after that date the 
AIOC standardized on 12-in. welded pipe 
0.375 in. thick for heavy sections and 


0.330 in. thick for normal pipe. Pipe-line 
practice in the AIOC oil fields follows 
somewhat different lines from that adopt- 
ed in other parts of the world in that all 
lines are laid on the surface, the reasons 
for this being that the soil in most of the 
desert area is highly corrosive and it 
was found from actual experience that 
maintenance of pipe lines laid on the 
surface was more easily carried out. Re- 
pairs and painting were greatly facili- 
tated and inspection was simplified. 
(Fig. 3.) 

To allow for expansion and contrac- 


tion during the extremes of temperature 
(varying as much as 100 F over 24 hr 
and 120 F between maximum and mini- 
mum for the year) the pipe is staggered 
and laid on bearers, which permit free 
movement. The degree of stagger is 12 
ft in every 200 running feet of pipe. This 
makes an angle of 3° 29” angularity 
from the true alignment, and the addi- 
tional length added to the line is 10.6 
ft per mile. (Fig. 8.) 


The temperature of the oil in the lines 
varies between 280 F in winter and 140 F 
in summer, and the extremes of tempera- 
ture prevailing over the 24 hr affect the 
delivery of oil in the line in a manner 
that presents an interesting problem to 
the pipe-line engineer. 

The pipe lines in South Iran are all 
multiple systems so arranged that crude 
of differing qualities or topping plant 
products can be delivered from any field 
through isolated lines and in the event 
of surplus products accumulating in the 
refinery such products can be pumped 
back to the Masjid-i-Sulaiman field and 
to the reservoir. During the war this 
flexibility was of the greatest possible 
use enabling the correct range of prod- 
ucts to be produced and exported, no 
less than 75,000 bbl of oil being recycled 
in 1943. 

With the exception of Masjid-i-Sulai- 
man field, production units in the re- 
maining fields are all sited at an eleva- 
tion that enables them to deliver oil by 
gravity to the refinery if necessary, the 
flowing pressures of the wells being high 
enough to deliver crude to the production 
units. 

The Gach Saran pipe line commis- 
sioned in 1940 is an outstanding ex- 
ample. Its length was 165 miles and the 
hydraulic gradient of the line necessi- 
tated a section of heavy pipe being in- 
serted at a low point where the line leaves 


FIG. 7. Battery of high pressure heat exchangers—stabilization unit. 
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FIG. 8. The Agha Jari pipe lines in course of construction. 
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the foothills and crosses the low lying 


_ Crude from desert. The elevation of the Gach Saran 
MALS. topping plant and FIG. 9. Flow diagram of Production Unit being 3000 ft above sea 
flow tanks. Recycle ; ° . 
— product to wells pipe line system. South level, a delivery of 1,500,000 tons an- 
Lex ] VA boosted at Tembi. Iran fields. nually into Abadan can be maintained 
‘ auCy ‘ Tembi Manifold by gravity flow alone. The line was so 
| designed, however, that its capacity can 


be raised to 2,500,000 tons annually by 
the installation of booster pumps at the 
field and at a point 100 miles down the 
line. 


In order to make the fullest use of the 
pipe in the Agha Jari field, booster 
pumps are installed at the production 
unit. The standard unit adopted is cap- 
able of delivering 2.000.000 tons annual- 
ly at a pressure of 800 psi and multiples 
of this size are employed. These sets con- 
sist of multistage centrifugal pumps, di- 
rect driven by impulse type turbines. 
The gas from the high pressure stages of 
the stabilization unit is used expansively 
in these turbines in place of steam, thus 
utilizing the power capacity of the high 
pressure gas available in the field. 

The Agha Jari pipe-line system was 
begun in 1944. The first stage in the 
project included the laying of three 12- 
in. lines from the field to Abadan, a dis- 
tance of 100 miles, and one 12-in. link to 
Mashur. Following the usual practice of 
the AIOC, these lines were welded and 
laid on the surface at the rate of 1 mile 
per day during favorable weather. Since 
the beginning of this project about 350 
miles have been added to the.AIOC pipe- 
line system in the same area, the crude 
deliveries from the Agha Jari field hav- 
ing now reached 7,500,000 tons annually 
with further increases projected in the 
immediate future. But the day of the 
small size pipe-line system is over. Ad- 
vances in manufacturing technique have 
now made larger sizes readily available 
and 16-in, 20-in. and 22-in. lines are on 
the program for future additions and al- 
though flexibility is, to some extent. 
sacrificed by this increase in size, the 


J ! 2 : 7 
i ‘ economy effected in steel consumption 
2h is considerable, for compared with 12-in. 
aad line the throughput per ton of steel is 
-_ pe increased by 30 per cent when using 16- 
‘ ABADAN — GACH SARAN in, line, and is nearly doubled when 


using 22-in. line. Kk* 
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Making a tack weld. This photograph was taken near Bryan, Texas, where line runs through a wooded section. 


Self-propelled motorized equipment 


features construction of products line 


W iru the first half of the products 
line being constructed from a point near 
Beaumont, Texas, to the Dallas-Fort 
Worth area completed and the second 

half well underway, 
| EXCLUSIVE | it is expected that 

movement of the sev- 
eral grades of motor fuels scheduled for 
transportation through the system will 
begin before the first of the year. The 
section from Beaumont to Hearne is 12 
in., and from Hearne to Dallas-Fort 
Worth area is 10 in. The line is being 
constructed by Magnolia Pipe Line Com- 
pany and The Texas Pipe Line Company 
and each company will operate its sec- 
tion of the line. Magnolia, which laid the 
seetion from Hebert station near Beau- 
mont to Hearne, Texas. already has com- 
pleted its line. The Texas Pipe Line 
Company, delayed by inability to obta‘n 
delivery on line pipe. began its construc- 


By FRANK H. LOVE, Managing Editor 


tion work about the time Magnolia was 
finishing up. 

Although about 60 miles of the right- 
of-way was through rice fields in the 
Gulf Coast area, which presented prob- 
lems and required engineering ingenu- 
ity, for the most part construetion was 
more or less routine pipe line proced- 
ure. A feature of the work, however, was 
the use of self-propelled motorized 
equipment designed by O. R. Smith, 
head of the contracting firm, Smith Con- 
tracting Corporation. This equipment 
included the “dope” pots, air compres- 
sors, welding equipment, and water 
pumps, and its use is estimated to have 
hastened construction to the extent that 
the job was completed ahead of sched- 
ule. 

Exeept for the dope pots, the self- 
propelled units consisted of conven- 
tional equipment mounted on a specially 
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designed undercarriage. In the case of 
the welding machines, these were of 
standard manufacture, mounted on the 
undercarriage in a manner that power 
from the 300-amp welding machine en- 
gine also provided power to propel the 
entire unit. The undercarriage, in this 
instance, had four-wheel drive and hy- 
draulic brakes. 

The air compressor units used to test 
the line, and the pumping units used to 
dewater the ditch through the rice grow- 
ing sections, likewise were mounted on 
four-wheel drive undercarriages, pro- 
pelling the units in the same manner as 
the welding units. 

The dope kettles used on the job, in 
addition to being self-propelled, also 
were of special design. The standard 
unit was a 22-bb] kettle mounted on a 
114-ton chassis with six-wheel drive. 
Conventionally they have two burners 
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lhe picture above shows clearly one of the self-propelled welding machines. Mounted on a special undercarriage, the entire 
nit is propelled by power from the 300-amp welding machine engine. Below the line pipe is being coated and wrapped. 
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Here the bulldozer has no trouble backfilling, but through some 
areas where rice crops had not been harvested it was necessary to 
back fill temporarily and await drier terrain to do the job permanently. 





Handling the sections of pipe with a tractor and sideboom, the 
tack welds were made, followed later by the finishing welds. 
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mounted permanently, with provision 
made for a third burner when desired. 
The agitator is driven by a power take- 
off from the motor chassis unit. The 
standard unit was used along the right- 
of-way by the two spreads. A 40-bbl unit 
also was employed for use as a coating 
transport unit to refill the smaller ket- 
tles. These were mounted on a 12-ton 
chassis with 12-wheel drive. The 40-bbl 
kettle was divided into two compart- 
ments of 20-bb]l each. coating being 
withdrawn from one compartment at a 
time. 

Additionally, a combination welding 
machine and dope kettle mounted on a 
single undercarriage was used for such 
utility work as making tie-ins at rail- 
road. highway, and river crossings and 
coating the joints afterward. The dope 
kettle in this case held 6 bbl and the 
welding machine was 300 amp. This 
equipment was mounted on a 1'-ton 
chassis with 4-wheel drive. the entire 
unit being transported from the power 
end of the 300-amp welding unit. 

Operating under its own power this 
equipment could traverse any type of 
terrain, requiring no equipment for 
towing. On this job it accelerated the 
work considerably, as has been pointed 
out. In addition the designer and con- 
tractor asserts that a saving in repair 
cost was effected due to the use of fewer 
items of equipment. 

@ Construction difficulties. The prin- 
cipal difficulties encountered in laying 
the line were presented by the rice fields 











Motorized “dope” kettle typical of 
those used on the construction job. 


ilong the Gulf Coast, as mentioned, and 
the crossing of several rivers. 

Through the rice fields the pipe line 
ditch was dug with a backhoe, the line 
pipe welded up in sections and floated 
in. after which backfilling was with 
lraglines. Initially, the backfilling was 
done roughly as the rice crops had not 
been harvested. After the crops have 
been harvested and the fields become 
dry a permanent job of backfilling can 
be done. The rice fields were encoun- 


tered immediately out of the Hebert sta- 
tion and continued for a distance of 60 
miles, although not uninterruptedly. 


The river crossings were of the Trin- 
ity and San Jacinto. In both instances 
the water span was about 350 ft. The 
pipe actually under water, as well as 
that in the approaches, was cased in 
16-in. casing. For the San Jacinto River 
crossing 775 ft was cased, whereas 500 
ft was cased in the Trinity River cross- 
ing. In addition, the Trinity River bot- 


Digging the trench into which the pipe will be lowered 
after it has been welded, coated, wrapped, and tested. 
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Special self-propelled air compressors 
of this type were used to test line. 


tom, south of Liberty, Texas, was par- 
ticularly boggy at the time of construc- 
tion and some 2000 ft of pipe had to be 
welded up and pushed into place be- 
cause of inability of the heavy equip- 
ment to lay the pipe in the customary 
manner. 

After making up the section required 
for the river crossing, the pipe was in- 
serted into the casing, both ends sealed 
and the annulus filled with a corrosion 
inhibiting compound before the whole 
was pushed and pulled by tractors into 
a trench previously dug by draglines. 

All railroad and highway crossings 

also were cased and such places were 
tested for leaks and faulty welds by the 
application of 100 psi air pressure. Sec- 
tions of the line also were cleaned in- 
ternally as the work progressed by pro- 
pelling a “pig” through them by means 
of air pressure varying from 40 to 75 
psi. The sections thus cleaned aver- 
aged 10 miles, although under certain 
circumstances these sections were some- 
times as long as 15 or 16 miles. 
@ Pumping station. Only one pump- 
ing station will be required on the Mag- 
nolia section of the system—at Hebert, 
as mentioned. This station is now near- 
ing completion and two units consisting 
of 6-in. 4-stage centrifugal pumps driven 
by 400-hp 3600-rpm open motors are 
being installed. Initially, but one pump- 
ing unit will be used; as capacity is in- 
creased, however, the two units will op- 
erate in series. At such time another 
unit will be added as a standby. 

The station building is divided be- 
tween the pump and motor rooms with 
a firewall and the motor room is pres- 
surized. The pump room is de-pressur- 
ized by means of an exhaust fan. 

At this station there are seven floating 
roof type all-welded tanks, six of 80,- 
000 bbl capacity and one of 55,000 bbl 
capacity. Each tank has individual lines 
from the incoming manifold to the tanks 
and all lines are aboveground. 

Terminals will be provided at Hous- 
ton, Hearne, Waco, Dallas, and Fort 
Worth. xk * 
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Subzero weather in March, 1947, 
does not stop the flying gravity- 
meter survey party’s operations. 
The ski-mounted Cessna 140 pro- 
vides transportation for the in- 
strument and crew of two between 
stations on the almost endless 
snow-covered wastes of NPR-4. 


Economics of Alaskan exploration 


Tue fourth year of the Navy's oil pros- 
pecting activities in its 35.000 sq mi 
reserve in northern Alaska is marked 
now by the disappearance of the sun be- 

low the horizon and 
| EXCLUSIVE | the beginning of an- 

other subzero Arctic 
winter night. The work of five geological 
and three geophysical field parties has 
heen discontinued for the 1947 season. 
Drilling activity at the two rotary rigs. 
Cape Simpson No. 1 and Umiat No. 2, is 
heing conducted with the aid of plywood 
enclosures and oil field boiler heating 
plants. 


Ice, snow, and dangerous blinding 
blizzards are limiting all outside activi- 
ties to a minimum. Radio-guided planes 
and weasels can eperate throughout most 
of the Arctic winter, but heavy tractors 
must be driven cautiously in most areas 
until the ice becomes thick enough 
(about 50 in.) to prevent accidental 
break-throughs into lakes, rivers. or 
ponds. 


Although only 12 to 15 in. of snow falls 
in this northern Alaska area during Oc- 
tober, November, and December, it re- 
mains dry and powdery. so that every 
squall is apt to pick up and produce a 
blinding blizzard. It is this characteristic 
and not the volume of snow that makes it 
dangerous for men to work very far from 
shelter or travel without heavy Arctic 
clothing and a compass. 


Aside from the important data that are 
being obtained on the oil prospects of 
Naval Petroleum Reserve No. 4, the 
Navy is learning extremely valuable les- 
sons about ways of moving men and 
heavy equipment across the “Arctic 
crossroads of the World” in airplanes. 
tractor trains, boats, amphibious craft. 


By K. MARSHALL FAGIN, Field Editor 


and weasels. The Arctic experiences are 
being recorded and studied carefully and 
systematically, and these results alone 
may easily save our nation many times 
as much money. men, and material, as 
is being spent in this pioneering develop- 
ment. 

@ The initial cost of prospecting for 
oil in Alaska. Under the general super- 
vision of the Director of Naval Petroleum 
Reserves, the initial expenditures in the 
search for oil in NPR-4 were made by the 
Navy's Seabees in 1944 and 1945 under 
the direction of Admiral Ben Moreell, 
Captain Bart W. Gillespie, and others. 
The Navy's petroleum demand in the 
Pacific theater of World War II were 
tremendous, and it appeared that Cali- 
fornia’s production of 850,000 bbl per 
day could not keep the demand supplied. 

This grim outlook prompted the plans 
to explore and develop oil fields in 
NPR-4 as soon as possible. Well quali- 
fied, experienced, petroleum consultants 
were retained to guide the exploration as 
prudently as possible, so that mistakes 
made in the Army’s development at 
Canol would not be repeated. 

The exact amount of money spent by 
the Seabees in the initial stages of this 
exploration is not available to the writer. 
but it probably did not exceed $3,000,000 
for building the base and airstrip at 
Point Barrow. preliminary geological 
and geophysical work, transporting drill- 
ing and camp equipment to Umiat, and 
drilling Umiat No. 1 to a depth of 1816 
ft on September 16, 1945. when work was 
suspended. 

@ Exploration continued to June 1950. 
Oil shows found in Umiat No. 1, the 
large anticlinal structures discovered in 
the rolling hill country on the south part 
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of the reserve, and the numerous oil and 
gas seeps in the Cape Simpson, Smith 
Bay, and Fish Creek areas in the north- 
ern part encouraged Congress to approve 
a Navy appropriation of $9,600,000 for 
continuation of the explorations until 
June 30, 1950. 


About $5.200.000 of the appropriation 


The instruments of a seismograph party 
will record the shock waves produced 
by this blast in a shot hole. The record 
will be ready for interpretation within 
three minutes after the shot was fired. 
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has been spent for the 1946 and 1947 
operations. The inventory of equipment 
and supplies that will be used in the 
1948 season before the ships arrive again 
at Point Barrow next August represents 
about $1,000,000 more. The 1946 opera- 
tions required about $2,000,000, and the 
1947 operations cost about $2,800,000. 
Inventory purchases in 1947 for the 1948 
program accounted for the $400,000 dif- 
ference between $4,800,000 and $5.- 
200,000. 


Contract and non-contract obligations 
for the balance of the program to June 
1, 1950, amounts to about $1,000,000. 
This includes about $400,000 more for 
air support by Wein-Alaska, $150,000 
more for USGS exploration and geologi- 
cal laboratory support, and $450,000 for 
procurement of parts, materials, and 
supplies that will be used after 1947. 


@ Withdrawal of Naval air support re- 
duced amount of money for pros- 
pecting. About $3,400,000 remains un- 
expended or unobligated out of the orig- 
inal appropriation of $9,600,000. This is 
about $1,000,000 less for further explora- 
tion and drilling than was contemplated 
in the original plans due to the fact that 
the Navy Air Transport service support 
was withdrawn and almost $1,000,000 
had to be taken out of the original ap- 
propriation to pay a private contractor 
for the necessary air freight and trans- 
port service. The loss of this money for 
actual exploration and drilling opera- 
tions has forced the Navy and its oper- 
ating committee to change and curtail 
their original prospecting plans. 

The operating committee is now pre- 
paring a “short range” plan that will 
utilize the remaining funds in the origi- 
nal appropriation and close out the ex- 
ploration contracts for June 30, 1950. It 
is also preparing a “long range” plan 
that will include projects with cost esti- 
mates to provide a basis for presentation 
to Congress to justify a request for addi- 
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The Navy’s base on the shore of the Arctic Ocean in Naval Petroleum Reserve No. 4 is situated southwest of the main air strip. 
It is about five miles northeast of the Eskimo village at Barrow and six miles southwest of Point Barrow as indicated on 
the inset map. The fresh water lake is deep enough to supply an ample quantity of water to the camp throughout the year. 


Main street at Umiat base camp in July, 1947. Round-roofed buildings on left are 
covered with corrugated iron and equipped with plywood entrance shelters. The huts 
on the right are wood frames covered with layers of canvas. Insulation material 
between the canvas layers makes them inhabitable the year round. 


A tractor equipped with a blade (bottom) attempts to dig a drainage ditch beside 
the melting road between Umiat No. 2 and the base camp near Umiat air strip in 
July, 1947. As soon as a section of road is drained, a thick layer of gravel will be 
used to insulate the frozen earth and prevent it from melting deeper. 
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AXELSON 






THERE IS NO 
ECONOMICAL 
SUBSTITUTE 
FOR QUALITY 


Axelson pumps have a pleasant habit of surprising pro- 
ducers—by giving economical service far beyond reason- 


able expectations. 


Many producers are also surprised to find that all Jones 
& Laughlin Supply stores stock Axelson repair parts. In 
addition, many stores have pump repair shops equipped 
with special time saving tools and manned by trained 


experts. 


Never junk an Axelson Pump. Take it to your Jones & 
Laughlin Supply store. Have it put back in “‘like-new"’ 
condition. Enjoy the economical service only an Axelson 


gives. 


Export: 230 Park Avenue, New York 17, N. Y., U. S. A. 


JONES & LAUGHLIN SUPPLY COMPANY 


a 


here 


warehouse 


SP 1; 


Subsidiary of Jones & Laughlin Steel Corporation JRL 


my STEEL 


TULSA, OKLAHOMA 














4 seismograph party’s “shooter” places a fuse in a charge of 


explosive he has prepared for the next shot. Two other sec- 
tions of the charge are standing beside him against the sled- 
mounted shooter’s house. Water is delivered through the rub- 
ber hose from tanks inside the house to tamp the shots before 
they are fired in a shot hole previously drilled near this scene. 


tional funds to continue normal explora- 


tions in NPR-4 after June 30, 1950. 


@ Navy has pioneered and obtained 
results with limited funds. When one 
considers the huge investments that pri- 
vate U. S. oil companies often make in 
foreign lands before oil is discovered in 
commercial quantities, the Navy, its 
operating committee, its petroleum con- 
sultants, and especially its Director of 
Naval Petroleum Reserves, Commodore 
William G. Greenman, deserve consider- 
able credit for the business-like way they 
have conducted the petroleum explora- 
tion in NPR-4. The weather, the unin- 
habited, roadless, swampy, lake-covered 
wilderness, and the difficulties of obtain- 
ing and moving men and materials over 
this large reserve have been conquered 
by the employment of modern airplanes, 
radios, and tractor-type vehicles. The 
Navy has pioneered in prospecting for 
oil in the treeless Arctic wastes of the 
large Barrow Basin and compiled a great 
deal of information about the structures 
ind stratigraphy of this promising oil 
province with a limited amount of 
money. 


\ small, shallow oil well has been 
completed on the Umiat structure at 
Umiat Core Test No. 1, and minor gas 
shows have been found in Cape Simpson 
No. 1, which was drilling in hard shale at 
596 ft on October 18, 1947. Umiat No. 
> was drilling in silty shale at 4650 ft 
on the same date. Other structures have 
been detailed by seismograph during the 
1947 season, so that test wells can be 
planned for the 1948 drilling program 
on these other known geophysical and 
geological highs. 

The Navy and its operating committee 
has avoided drilling test wells on struc- 
tures that are not well defined by modern 
scientific’ methods. Great thicknesses of 
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sedimentary rocks in the Barrow Basin 
may produce large quantities of oil and 
gas from some of the structures found by 
the Navy. There are few, if any, bigger 
or more promising basins in the Western 
Hemisphere remaining for the develop- 
ment of petroleum production. 

@ Large investment in base camps and 
materials. Although it is difficult to de- 
termine exactly how much has been in- 
vested in the “logistic support” neces- 
sary to shelter, power, and supply the 
Navy’s oil prospecting, it is evident that 


Umiat No. 2 was 
spudded in about 2 
weeks before this pic- 
ture was taken on 
July 3, 1947. Electric 
power for the rig and 
drilling camp is sup- 
plied by a diesel en- 
gine-generator unit 
in the building at- 
tached to the plywood 
boilerhouse. 


A sled-mounted shot hole drilling rig is drawn across the snow- 
covered Arctic prairies and marshes by tractors in the subzero 
“Springtime” of March, 1947. Seismograph parties can work 
and move rapidly over the frozen marsh country that borders 
the Arctic Ocean for scores of miles inland. 


a large part of the money expended thus 
far has been invested in bases, machin- 
ery, and supplies that will be useful for 
many more years of exploration and 
drilling. The largest base is constructed 
along the black gravel shore of the Arctic 
Ocean between Barrow Village and Point 
Barrow (See Fig. 1). 


This advanced headquarters base con- 
tains about 50 rounded-roof corrugated- 
iron-covered buildings. Twelve or more 
are 100-ft by 4114-ft warehouse and shop 
buildings. About 30 are 50-ft by 20-ft 
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PLANS AND SPECIFICATIONS 


Coordinating fine individual parts 





into a planned system of operation 





The GRAY name on a system of well control 

assures the operator that all parts of the job have 

been analyzed, and the system coordinated into a 

7 unitary whole. It means fewer parts of higher quality, 

rere more strength with less weight, and greater value at 

“si less cost. The ability to plan a given procedure and 

| then put the plan into operation to satisfy a problem 

comes with experience. The desired results are 

obtained through the coordination of numerous parts 

a into a planned system of operation. No miscel- 

for | laneous group of individually strong parts can pos- 

= sibly approach the operating efficiency, economy 

tic and strength of equipment that is designed from the 
sia start to work as a unitary whole. 

od. Gray Systems of Well Control are completely 

“ planned and coordinated methods of operation. 

fit These systems are on the job around the world, 


shouldering the problems of men who have to work 
in well control. Knowledge gained from problems 
solved with men who actually drill oil wells is avail- 
able to you when you use Gray Systems of Well mek 


Control. Complete Well Head Assembly Equipped 
with Composite Manifold, Valve Removal, 
Installation and Renewal. 





ae 


SGI AWaL 


Export Representative: GUY E. DANIELS, 30 Rockefeller Plaza, New York City 
Rocky Mountain Representative: CARL MOULDEN, P. O. Box 1890, Casper, Wyoming 








Casi Drilli Running Casin Casing Landed Drilling Control Driffing-in and Tubing Control Manifold 
poe diee — 5 cate ee: Equipment Running Tubing Landed Equipment Attached 
Removed Removed 
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buildings for living quarters. Eight men 
can be accommodated comfortably in 
partitioned rooms in these buildings. 
Other buildings of various dimensions 
include a diesel-electric power house, a 
moving picture theater, an administra- 
tion building, a refrigerator house, a 
mess hall and galley, a bath house, a 
laundry and boiler house, a dry cleaning 
plant, a radio and weather house, an en- 
sineering and geophysical office building 
and shop, a riggers loft, a recreation hall. 
: hospital, and auxiliary buildings. 
Much material and equipment is 
stored in yards and on racks around the 


Officials discuss the Navy’s prospects 
(top) on the leeward side of the diesel 
engines used in drilling Umiat No. 2. 
The men visiting the rig on July 3, 
1947, include: (Lto R) Quentin Singe- 
wald and Dr. George Gates, U.S.G.S.: 
Glen Ruby of Hoover, Curtice and 
Ruby; Walter English (rear), chief 
echnical adviser; Bart W. Gillespie, 
project manager for Arctic Contrac- 
tors; Cdr. P. W. Roberts, U. S. Navy; 
Commodore Wm. G. Greenman, direc- 
tor Naval Petroleum Reserves, and Les- 
lie Riggins, geologist for Umiat No. 2. 


Driller at Umiat No. 2 (center) feeds 
off wire line from the hoisting drum as 
the rotary drill digs through the upper 
part of the permafrost, permanently 
frozen ground, which is more than 900 
ft thick in this area. 


Drilling mud from Umiat No. 2 (bot- 
tom left) circulates through these 
wood flumes, over a shale shaker screen 
vibrated by an electric motor, and on 
into the mixing pits. The July, 1947, 
sun has turned the surrounding land 
into a quagmire. 


Workmen tally another joint of drill 
pipe (bottom right) to be added to the 
string being used in Umiat No. 2. Water 
is obtained from Ox-Bow lake beneath 
the Colville River bluff in the distance. 
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Whether you design and build engine- 
powered industrial equipment, se// it, or 
use it, here is a fact so vital that it deserves 
your most earnest attention: 


Nearly all such machinery—whether 
pumps, electric generating plants, com- 
pressors, power units, saw rigs, ventilat- 
ing and spraying units, or other portable 
equipment—by its very nature, will 
spend its service life on jobs where it’s 
“on its own’—where reliability and 
ready maintenance service are all- 
important—and where the transporta- 
tion of motor fuel makes gasoline 
economy a constant concern. 


FORD-BUILT ENGINES PROVIDE 
UNIQUE ADVANTAGES IN SUCH 
SERVICE. Ford engine reliability is 
known and respected the world over. 
Millions of Ford vehicle owners and 


THE 100-H.P. V-8 
239 cubic inches 
displacement 


PREFERRED! 


and for UNIVERSAL FORD 


THE 90-H.P. SIX 
226 cubic inches 
displacement 



































SERVICE! 


automotive mechanics are thoroughly; 
familiar with Ford engines. Ford econ. 
omy is famous. And Authorized Ford 
Service is available in every community 
of any importance. 

Certainly, then, if your power require. 
ments come within the range of 40 to 
100 horsepower, you could not choose 
an engine which would offer you as 
many positive advantages as Ford. 

Three Ford-built engines are now 
available, as shown below. You can buy 
them singly or in quantity, through any 
Ford Dealer or from Ford Motor Com. 
pany. For detailed specifications and 
dimensional data, write— 


FORD MOTOR COMPANY 


Industrial and Marine Engine Department 
3505 SCHAEFER ROAD, DEARBORN, MICHIGAN 


THE 40-H.P. FOUR 
119.5 cubic inches 
displacement 
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FORD-BUILT ENGINES 


FOR INDUSTRIAL AND MARINE POWER 
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Some of the men who operate the rig 
at Umiat No. 2 are: Warren Newell; 
Ralph Coleman, Chief Petroleum Engi- 


neer, and Bart W. Gillespie, Project . 


Manager for Arctic Contractors; Joe 
Stroud, toolpusher; Bob Blodgett; For- 
est Garner; Tom Rooney, driller; Lloyd 
Terry, and Frank Biggs. 


arious warehouses and shops. Almost 
ill of it was in good order and ready to 
ve in the task of supplying the geo- 
physical and drilling operations being 
conducted in the Reserve when the writer 
was there last summer. In fact, there 
seemed to be enough basic support at 
Barrow Base to supply several times as 
i1uch prospecting and drilling as was 
peing done. 


@ Base at Umiat being utilized fully. 
The base at Umiat is much smaller than 
he one at Barrow, and it serves as the 
entral inland crossroads of drilling and 
seophysical operations. It contained 18 
buildings last summer. Five were 20-ft 
by 50-ft rounded-roof corrugated iron 
buildings. Four were 12-ft by 24-ft 
sunded-roof canvas-covered huts. The 
thers were frame buildings of various 
sizes and construction and equipped for 
the following purposes: washhouse and 
howers, woodshop, warehouse, bunk- 
house, engine repair house, power gener- 
iting house, weather station, and garage. 
\bout 50 men could be accommodated 
the facilities at this base, and it was 
eing used to capacity by the various 
killed workmen, geologists, radio oper- 
tors, airmen, and others involved in 
upervising the drilling and exploration 
yperations in the southern part of the 
55,000 sq mi Reserve. 
Eight canvas-covered huts were 
rected at each of the two drilling wells. 
Cape Simpson No. 1 and Umiat No. 2. 
lhese huts served as quarters for the 24 


lhousands of spare parts for tractors, draglines, weasels, diesel 
engines, electric motors, generators, and other equipment are 
stored systematically in this warehouse at the Barrow hase. 





men that operated the rigs, mess halls, 
radio sets, and other equipment at the 
well sites. 

The two geophysical parties and core 
test crews are quartered in wanigans. 
small frame buildings mounted on steel 
pipe runners. These portable camps were 
described in The Petroleum Engineer, 
September, 1947, page 150. 


@ Importance of Navy’s operations in 
NPR-4. Now that so many promising 
structures and great thicknesses of pe- 
troliferous sediments have been found in 
the huge Barrow geosyncline, it would 
seem prudent to continue the Navy’s op- 
erations in a normal manner until the 
present base facilities and prospecting 
equipment are expended or oil is discov- 
ered in sufficient quantity to warrant 
expansion of the program and full devel- 
opment of such petroleum resources. 





In fact, the writer believes that the 
present base facilities and auxiliary 
equipment are ample to support several 
times as much test well drilling and geo- 
physical work as was being done last 
summer. By putting two or three more 
big rigs to work on other structures in 
the Reserve and adding more geophysi- 
cal parties, the petroleum potentialities 
could be tested faster, and the “over- 
head” of supplying basic support might 
be cut in half. Expansion of the program 
would cost more per year, but it would 
take fewer years to explore the Reserve 
and develop its promising possibilities. 
Big rigs should be used to drill the test 
wells to 10,000 ft or the basement rocks, 
especially on large well-defined struc- 
tures. 


Should Congress decide to drop the 
present prospecting program in the in- 


Radio operator in the advanced headquarters office at Barrow 
receives reports and transmits instructions to the drilling wells 
and geophysical parties every evening about 7 P.M. Contact 


is also maintained with all other operations on the Reserve. 
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24-L 


Ibs. of tools. 


Truck, 


ing. 


For top-to- 
bottom drilling to 1500 
ft., servicing to 2000 
ft. Handles up to 2400 
40-foot 
telescoping derrick. 
steel wheel 
trailer, or pneumatic- 
tire semi-trailer mount- 


















If It’s a Bucyrus-Erie 


IT’S THE SPUDDER YOU NEED 


bottom drill- 
ing to 2500 
ft., servicing 
to 3000 ft. 
Handles up to 
3000 Ibs. of 
tools. 54-foot 
telescoping 
derrick. Pneu- 
matic-tired 
semi-trailer or 
skid mounting. 


I 
I 
For top-to- ! 
i 
i 
I 








Slits: 


Whether you specialize in top-to-bottom 
drilling, in servicing operations, or handle 
both . . . whether your work is at 1000 ft., 
7000 ft., or in between . . . the spudder that 
can give you the service you want is a 
Bucyrus-Erie — a rig that has proved itself 
thoroughly in field performance. From the 
24-L on up to the big new 48-L, Bucyrus- 
Erie spudders are easy to move over the road 
or on location . . . are simple to rig up, oper- 
ate, or maintain... have the durable strength 
to keep up a fast steady pace... and the 
versatility for handling a wide range of drill- 
ing and servicing operations. 





Incorporating designs developed by the 
largest skilled engineering staff among build- 
ers of cable tool drilling machinery, these 
machines feature all-steel, all-electric welded 
construction; easily erected telescoping der- 
ricks; truck, trailer, and skid mountings; two 
forward speeds and one reverse on all drums. 

Look over the condensed specifications 
shown on this page to find the model that 
fits your depth and capacity requirements. 
Then ask your Bucyrus-Erie distributor — 
or write direct —for additional information. 
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L For top- 


to-bottom drilling 
to 3500 ft., serv- 


icing 


to 4000 ft. 


Handles up to 
4200 Ibs. of tools. l 
54-foot telescop- 
ing derrick. Pneu- ! 


matic - 
trailer or skid 
mounting. 


tired semi- l 


For top-to- 
bottom drill- 
ing to 6000 
ft., servicing 
to 7000 ft. 
Handles up to 
6000 Ibs. of 
tools. 60-foot 
telescoping 
derrick. Pneu- 
matic-tired 
semi-trailer or 
skid mounting. 
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The landing barges (at left) work 24 hr a day to unload 
the ships that bring next year’s supplies to the advanced base 
at Barrow when the Arctic Ocean ice melts in August. 


terest of governmental economy or for 
other reasons, it is probable that several 
oil companies would be interested in 
continuing the program, if satisfactory 
working agreements could be obtained. 


@ NPR-4 does not include all the area 
favorable for petroleum. A large part 
of the Barrow Basin is not included in 
the 35,000 sq mi area set aside by Presi- 
lent Harding in 1923 as Naval Petro- 
leum Reserve No. 4. Thousands of square 
miles east and southeast of the Colville 
River, the eastern boundary of NPR-4. 
ire considered favorable for the discov- 
ery of large oil and gas fields. USGS 


rhe drilling camp at Cape Simpson No. 1, about 40 miles southeast 
of Point Barrow (below), is a muddy place during the summer months 
of July and August, 1947. Looking through the keyhole (right) in 
the plywood enclosure around the derrick and drilling equipment at 
Cape Simpson No. I as the crew prepares to dump the bailer. 
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parties worked in the Canning River area 
last summer and reported the discovery 
of oil-bearing sedimentary rocks. Aerial 
magnetometer surveys were likewise 
favorable. 


All North Alaska was closed to pe- 
troleum prospecting by private com- 
panies by an order of the Department of 
the Interior that was issued during World 
War II. Now that the war is over, this 
order might be rescinded. Such a change 
might attract private companies into this 
area and enable them to explore and 
develop commercially attractive petro- 
leum production. 





Draglines are used to transfer equipment and supplies from the 
landing barges to storage on the beaches. Two of the four 1946 
supply ships lie at anchor in the distance. 


Data developed by the Navy, the 
USGS, and others make this area much 
more attractive now than ever before, 
and it is possible that arrangements 
could be made with the Navy for use of 
some of the facilities at Barrow Base, 
if needed by the private companies while 
their search is conducted. 


As it stands now, the Navy has so many 
prospects to explore on the Reserve it- 
self that additional exploration and 
drilling by private companies in the 
areas outside the Reserve would advance 
the development of the petroleum re- 
sources of North Alaska by providing a 


ee 
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I. claim long life—to claim efficiency—to claim accuracy for 
Link-Belt Ball and Roller Bearings is merely to accent the obvious. 
More interesting to you is the completeness of Link-Belt’s 


Ball and Roller Bearing line—mounted and snc 






unmounted. Still more interesting is the 
nation-wide organization of expert 
Link-Belt Bearing Engineers, whose 
sole service to Link-Belt rests in 
their service to you. Use our books 
(No. 2094 and 2095 sent imme- 


diately upon request)... but use also 


Heavy series precision-built double row self-align- 
ing roller bearings. 

Inner ring directly mounted on precision turned or 
ground shafting assures greatest accuracy. 


Locknut clamps assembly securely to shaft and is 
prevented from loosening by serrated lock washer. 


4 Felt seals for grease lubrication or ‘Spiro-Seals” 
for oil or grease lubrication. 


True flat surfaces assured for nut pressure sur- 
face. 


Housings drilled and tapped for drain plugs on 
both sides. 


7 Casting spotted for dowel holes to locate unit on 
support. Slotted holes for foundation bolts. 


> Sturdy, compact, split housing provides conven- 
ience in mounting, lubrication and disassembly. 


9 Tapped holes in cap take standard screw to raise 
cap off base without damage to finished surface. 


] Permits different methods of lubrication, such as 
grease, constant level oil or circulating oil. 


] Bearings can be fixed or floated axially. “*C’’ 
spacers may be inserted or removed as required. 





ao RR —_ 


LINK-BELT 





LINK-BELT COMPANY 





Indianapolis 6 * Dallas 1 ¢ Houston 2 
los Angeles 33 . Kansas City 6, Mo. 


New York 7.» Toronto 8 + Offices, Factory BALL AND ROLLER BEARINGS 


Branch Stores and Distributors in Principal Cities. 





10,740-C 


THE PETROLEUM ENGINEER, December, 1947 67 














Lewis W. MacNaughton, consultant to the Secretary of the Navy and the Director of 
Naval Petroleum Reserves, on his annual survey of field operations at Point Barrow 
in summer of 1945, He is a member of the Navy’s operating committee for NPR-4. 





Workmen connecting a tractor to the 
wanigans of a “cat train” that trans. 
ports heavy drilling and camp equip. 
ment over the frozen wastes of NPR-4 
in February and March when the ice on 
the many lakes is more than 50 in. 
thick. The weasel serves as a command 
car to check route ahead of the trains. 
Fuel oil and gasoline for summer oper:- 
tions are carried in drums on sleds hy 
this section of a “cat train.” It is neces- 
sary for the sections to stay close to- 
gether as blinding blizzards can be 
stirred up easily and quickly from the 
“dry” snow by sudden squalls of wind. 


measure of competition. Important dis- 
coveries have been made in many areas 
that looked less favorable than the Bar- 
row Basin. 


@ Prospects for commercial produc- 
tion. When as much as 500,000,000 bb! 
of crude oil reserves can be found in a 
field or fields in the Barrow Basin, a pipe 
line through the 2200-ft Anaktuvuk pass 
might be a feasible way of transporting 
the oil to a warm water port on the 
Pacific. 

Preliminary aerial surveys have al- 
ready been made of a possible pipe line 
route from Umiat, which is in the south 
central part of the Barrow Basin, to 
Fairbanks, which is about 350 miles. This 
was shown on Fig. 1 in the first article by 
the author in the August issue, page 44. 

Estimates have been made that 100,000 
bbl of crude per day could be transport- 
ed from North Alaska to one of the warm 
water ports on the Pacific for 23 to 33 
cents per bbl through such a line. Tank- 
ers could move it from there to the San 
Francisco area for 15 to 21 cents per 
bbl. It is not necessary to explain how 
important such a source of crude would 
be in augmenting production from the 
California fields. 

It is quite likely that this much daily 
production and crude oil reserves can be 
developed from the Barrow Basin pros- 
pects uncovered by the Navy’s explora- 
tion program in this otherwise useless 
part of the world. It will take $75,000,000 
to $100,000.000 to drill the wells, build 
the pipe line, and construct the marine 
terminal after as much as 500,000,000 
bbl of crude oil reserve has been dis- 
covered. Whether this much oil can be 
produced from the favorable structures 
found so far, or whether more structures 
will have to be found and tested, is a 
question that may be answered in the 
next 2 to 7 years. by continuing the pres- 
ent program of drilling and _ scientific 
exploration. It should certainly be con- 
tinued by the Navy on NPR-4 while so 
much useful equipment and supplies are 
already available, and exploration and 
drilling outside the reserve by private oil 
companies would hasten the day when 
commercial production is established. 

A basin that contains as many millions 
of acres of favorable oi] land as the 
Barrow Basin is bound to have commer- 
cial oil production as soon as it is ade- 
quately tested by the drill. Kk * 
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FOR SERVICING UNITS 
lis AND DRILLING RIGS 
eas 
ar: 
AIR INTAKE 
uc- Franks, the pioneer of the final drum drive friction 
bbl EQUAUZED clutch for well servicing and drilling units, now offers 
a the FRANKSAIR full air clutch. The FRANKSAIR has all 
il adele the features of any air clutch plus ‘‘over-center'’ en- 
ing WHEN ENGAGED gagement or disengagement, lighter weight, and more 
the drum capacity in less space features. 
al- AIR OUTLET The FRANKSAIR (patent applied for) clutch affords 
i. smoother, more efficient operation. It is designed to 
ith FIXED SHAFT give ‘finger tip’’ control, thus regulating gradual en- 
i heinaiaes t or disen t at the will of th . 
t gagement or disengagement at the will of the opera 
his tor. It provides not only a cushioned engagement, but 
- Paty hie also a positive separation of the clutch plates upon 
io _ RING disengagement, thus assuring a free wheeling drum. 
fr e n r e r e + 
- ’ meal pe FRANKSAIR is another reason for investigating 


Franks servicing units and drilling rigs before you buy. 


33 . 
iL | See your favorite supply store, a Franks sales repre- 
«a | sentative, or write the main office. 
per 
ow 
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HOLD LOAD LIFT LOAD DROP LOAD 
ily 
be 
Os- HOW CLUTCH-ACTUATOR MECHANISM WORKS 
Ta- FRANKSAIR clutch-actuator mechanism is a device for positively 
CSS engaging and disengaging a final-friction drive winch clutch by 
a air pressure on a cylinder and piston incorporated into the clutch 
a assembly. It is a movable annular cylinder upon a fixed shaft, which 
100 operates as a piston and valve arrangement actuated by air pressure 
lis- introduced in either ‘‘in" or “‘out'’ chambers and engaging or disen 
be gaging the Franks double faced center friction ring clutch. 
res 
_ I AVAILABLE FOR PRESENT FRANKS UNITS 
; a 
the FRANKSAIR type CLUTCH is available in a complete conversion pack 
es- age for most models in current use having the old style shifting 
ifie mechanism. The change may be made at any Franks service branch. 
on- 
so 
ire Main Office and Plant: Box 3218, Tulsa 8, Okla. 
nd FRANKS DIVISION SALES OFFICES 


oil f Exclusive Export: A. V. Simonson, 149 Broadway, New York, N. Y. 
f Exclusive Pacific Coast: Hillman-Kelley, 1000 Macy Street, Los Angeles 

en Fort Worth: R. M. White, Neil P. Anderson Building, Phone 2-4241 
Houston: S. E. Corry, 320 Bankers Mortgage Building, Phone Preston 2472 


FRANKS SALES AND SERVICE BRANCHES 


ms 
Kilgore, Texas: Albert Hastings, 1800 East Longview St., RR No. 1, Phone 597-J 


he Odessa, Texas: Kenneth Lamer, Box 689, 2316 Kermit Highway, Phone 3755 
er- Great Bend, Kansas: Tommy Knoblock, Box 167, 10th & Lincoln, Phone 877 
le- Mount Vernon, Illinois: Vern Alley, Box 33, Phone 1543-JX 


Compton, California: George Lewis, 909 North Alameda St., Phone Newmark 2-4181 
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Application of internal-combustion 
engine power to rotary drilling rigs’* 


@ Introduction. The conclusion of the 
war, and the gradual return to normal 
peacetime pursuits of industry has, jn 
the oil industry, as in others, paved the 
way to improvement and redesign of 
methods and machinery toward better 
and more economical performance. The 
majority of machinery available today 
is of prewar vintage, which has been 
modified, as far as possible, and im- 
proved, within old basic design limita- 
tions, 

Oil company and oil supply company 
engineers are forced, along with an ex- 
treme shortage of experienced person- 
nel, to comb through, study, and try to 
adapt many warborn ideas to their op- 
erations and to pick up the strings of 
development that have been broken for 
the duration of the war. A number of 
interesting and informitive technical 
articles have been published in recent 
months on power transmission methods 
for drilling operations. Most of these 
have been written largely from the view- 
point of the expert in power transmis- 
sion, rather than from intimate knowl- 
edge of oil-field requirements. 

The author, in this paper, offers « 
summary of the governing internal-com- 
bustion engined oil-well drilling require- 
ments, load characteristics, load factors, 
the effect of these characteristics on ithe 
choice of prime movers, and also direct- 
ly comparative characteristics of the 
three power transmission media cur- 
rently available—mechanical, electrical, 
and hydraulic. Steam powered equip- 
ment is omitted from this discussion, al- 
though there is no inference that steam 
does not have its place in the industry 
for drilling operations, mainly where 
cheap fuel and good boiler water are 
both available. 

It is hoped that this presentation will 
be of help to operators and machinery 
designers, particularly in arranging 
speed ratios that most nearly adapt 
themselves to proper usage of any of 

*Presented before The American Society of 


Mechanical Engineers, Houston, Texas, October 
5eR, 1947. 


By W. S. CRAKE, Shell Oil Company 


the three power transmissions desired 
by the operator. 

Economical performance in the mini- 

mum of time is the end result the oil 
company requires. Simplicity of opera- 
tion is desirable and ease of erection, 
moving, and dismantling is also impor- 
tant. In the writer’s opinion, so long as 
it is reliable and rugged, the machine 
itself need not overstress simplicity. 
Modern efficient machines are inherent- 
ly complicated and we users must Jearn 
to operate them in order to do our job 
properly. 
@ Basic drilling load characteristics. 
Before attempting to purchase or apply 
motive power to an oil-well drilling rig, 
an extremely thorough study of the load 
cycle, motion cycle, and operating habits 
is vitally necessary. Many failures of 
equipment to perform satisfactorily have 
been caused by the question “how much 
horsepower?” instead of “how is the 
horsepower used?” When attempting to 
use a new method of power application 
on a drilling hoist, this intimate knowl- 
edge is particularly essential in making 
the most of the characteristics of the 
new transmission in order to yield its 
best performance at the hook. 

A. Hoisting. Fig. 1 shows a typical 
set of single load curves for “going in 
the hole” and “coming out of the hole.” 
The “pickup” and “hoisting” peaks on 
either curve will vary from below full 
value in each gear, depending on the 
transmission method employed. 

Fig. 2 shows typical hook loads and 
engine loads on the hoisting cycle with 
a mechanical transmission. 

Table 1 gives some idea of the overall 
load factors that may be expected on 
drilling rigs of various classes. The 
values have been taken partially from 
actual field results and partially from 
interpolations. The figures were worked 
back from actual fuel consumption fig- 
ures on a number of locations. They 
are, however, subject to relatively wide 
variations in each class. depending on 
whether the wells are “exploration” or 
“development” wells. In the latter cases, 





TABLE 1. Load factors for oil-well drilling. 








Gulf Coast drilling 

Class of rig Light Medium Heavy 

Rig horsepower*......... 400 609 | 1,000 
Drilling depth. . ne 5000 8000 | 10,000 
Avg. load factor, per cent. . 45 | 43 33 
Avg. hp load - 180 | 258 330 
Daily hyghr 4320 | 6200 | —_7920 





790 


Ex. heavy 


| 
| 


*Assuming all this horsepower available for primary drilling service. Auxiliary service requirements are extra. 


Hard rock drilling 


Light | Medium Heavy | Ex. heavy 
1,500 400 600 1,000 1,500 
12,060 6006 9000 11,C00 15,000 
28 35 31 27 | 23 
420 140 186 270 345 
10,200 3360 4430 6,480 8.300 


the load factors should decrease and on 
the former they will normally increase. 


B. Drilling. Fig. 3 shows a typical 
buildup of load while drilling as the 
well progresses from start to full depth. 

On internal-combustion engined rigs, 
in particular, the peak horsepower out- 
put of the engines is obviously the maxi- 
mum obtainable from the rig. In fact, 
maximum drilling horsepower should be 
about 85 per cent of peak intermittent 
or “hoisting” horsepower unless engine 
trouble is to be expected. Peak horse- 
power can be employed for short pe- 
riods only, when drilling, for this rea- 
son, 

C. Auxiliaries. On most engine driven 
rigs, it is the common practice to rob 
power from the main engines to supply 
the majority of the normal auxiliary 
power. When a rig is operating at full 
load, the use of separately driven aux- 
iliaries will increase the drilling ca- 
pacity of the rig by making the auxiliary 
power, normally robbed from the en- 
zines, available for drilling use. 

The tabulation in Table 2 is illus- 
trative of the order of main power and 
auxiliary power requirements on an 
extra heavy rig. 





TABLE 2. Power services. 








Main Auxiliary 
(i) Drilling 
a. Main slush pump a. Lights 
b. Rotary table b. Washdown pump 
c. Auxiliary slush pump (alter- c. Mud screens 
nate to (a) when needed) d. Bug blower fans 
d. Mud mixing pump e. Air supply 


f. Blowout preventers 
(ii) Hoisting 
a. Hoist a. Lights 
b. Rotary—breakout b. Washdown pump 
c. Bug blower fans 
d. Air supply 
e. Blowout preventers 
f. Fill up pump 


Approximate auxiliary horsepower required 


Service : Hp 
MIRNA CON foi co rccanratersrasgen nes 7% 
Washdown pump.............. ee 7% 
Mud screens (2).........2..00.0008 ; . 4 
a 4 
ee COT TOC TE 5 
Fill up pump, BOP pump. . ler aad 20 

48 


Say, 60 hp available. 





From Table 2 it can be seen that the 
total auxiliary power is in the neighbor- 
hood of 5 per cent. This excludes en- 
gine cooling fans, which are part of the 
engine and would bring the auxiliary 
power up to about 15 per cent of the 
total produced by the engines. 

The auxiliaries would run simultane- 
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ERE you see what is most likely the 
highest-powered internal combustion 
driven oil rig in the world. Four General Motors 
Series 71 Diesel ‘‘Quads” give it 2080 husky 
continuous horsepower. 


Right now it is drilling at about 11,000 feet. 
Soon it will start a new hole from a barge ten 
miles off the Louisiana coast. 


That points up the feature of this flexible, d:- 


DETROIT DIESEL ENGINE DIVISION 


e { SINGLE ENGINES... Upto 200 #. P. 
| MULTIPLE UNITS .. Up to 800 H, P. 


DETROIT 28, MICH 
GENERAL 


MOTOR S F 











pendable, convenient kind of power plant. 


There’s plenty of power in fewer units that 
weigh less and that take less space. That means 
greater portability and more hole drilled in 
shorter time. 


All this is why you see more and more drilling 
machinery powered with these General Motors 
Diesels. You will want all the facts, so get in 
touch with us. 














DIESEL |e. 
POWER |i 











GENERAL MOTORS CORPORATION 


DIESEL ENGINE SALES, PETROLEUM INDUSTRY, 1504 PHILTOWER BUILDING, TULSA 3, OKLA. 
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ously sufficiently often that it should 
be assumed that they would be using 
power from the main engines for a con- 
siderable part of the day’s run. There 
is, thus, litthe out of the ordinary in 
auxiliary load characteristics, but they 
must be considered and the most vital 
pieces of auxiliary equipment are usual- 
ly supplied in duplicate. 

@ Effect of load characteristics on 
choice of prime movers. A. Flexibility. 
As can be seen from the hoisting por- 
tion of the load curve in Fig. 1, the load 
requires the most rapid possible appli- 
cation of accelerating torque and a 
horsepower delivery that mounts as rap- 
idly as the load reaches full speed. 

As no mechanical coupling methods, 
such as friction clutches, will stand the 
wear and tear of being thrown in against 
engines running at full speeds, some 
method of reducing these shock loads is 
vital on all drilling machinery. On direct 
mechanical drives, the only compromise 
is to connect the load with the engines 
running at about idling speed and then 
accelerate the engines. This does not 
produce any torque multiplication, but 
is capable of being withstood by clutch- 
es. For this reason, drilling rigs gen- 
erally require engines with rapid ac- 
celeration characteristics and relatively 
light flywheels—automotive type per- 
formance—to obtain the desired accel- 
eration and reduce maintenance costs 
on transmission members. 

The use of slow speed, heavy duty en- 
vines has not, to the writer’s knowledge. 
been successful in any field application 
for these reasons and the list of present 
day hoists are ne exception to this state- 
ment. When using diesel engines, with 
their known flat torque curves, the 
shocks to transmission are doubly dif- 
ficult to withstand. 

B. Governors and flywheels. As men- 
tioned above, all transmission methods 


FIG. Ll. Typical single-stand load curves. 

















require engines highly responsive of 
speed to load and light flywheels are, 
therefore, highly desirable. General 
practice is to use engine throttle con- 
trols with a maximum governed speed 
of the engine. All drilling loads are of 
the type that make the increasing of 
torque of automatic opening of the throt- 
tle by governors highly undesirable. If 
the torque raises at any throttle set 
point, the speed should drop according- 
ly. This is particularly the case when 
rotary tables are driven through speed 
reduction gears and where governor con- 
trolled engines may open up, unbe- 
known to the operator, and very easily 
cause drill pipe failures or “twistoffs.” 

The single exception to the above 
points is the use of heavy duty constant 
speed engines for electric drilling in 
which the load is coupled and accel- 
erated. not through friction clutches but 
by electric motors. In this case, power 
input can be easily controlled by the 
operator. In view of the undesirable na- 
ture of running any engines on a drill- 
ing rig at full speed continuously and 
the primary requirement of portability, 
the writer feels that, even in this appli- 
cation, the light. flexible engine is de- 
sirable, along with some device that 
idles the engine when it is not required 
for full speed operation. 

C. Load coupling. The most modern 
hoists tend toward complete friction 
clutch drives. both for speed changes 
and main load coupling. The actual load 
coupling unit varies with the various 
types of transmissions enumerated be- 
low. All types can best be operated by 
starting from near idling speed before 
coupling and by accelerating the Joad 
as the engine itself accelerates to the 
required power output speed. 

@ Transmissions and their character- 
istics. The following paragraphs are an 
attempt on the part of the author to 


give a direct comparison between the 
mechanical, electrical, and hydraulic 
methods of transmission, when properly 
applied to drilling hoists and other driil- 
ing machinery. The specific examp|es 
are chosen as being representative of 
transmission method and will show the 
hoist speed ratios and output torque 
speed characteristics on each of the 
three methods of drive. A 1000-hp hook 
load curve is shown, which is used as on 
example of a rig of about 1500-hp input. 

In all the curves, a 1000-hp delivered 
power is assured, with some slight jn- 
crease shown as the efficiency of ihe 
drive improves. As a matter of interest. 
and of considerable concern io users. 
the overall efficiency of the three meth- 
ods are given in Table 3. 


TABLE 3. Hook to engine shaft horse- 
power data. 


a. Mechanical efficiencies Per cent 
Hook to drum of ; 92 
Drum to average engine : 75 
Overall... . : 64 

b. Electrical efficiencies 
Hook to drum . 92 
Drum to motor. . 90 
Motor and cables 90 
Generator 92 
Overall. ... ‘ 68.5 

c. Hydraulic efficiencies 
Hook to drum... .. 92 
Drum to average engine... 75 
Torque converter, average R15 
Overal 56.25 


Horsepower data 
Engine shaft hp 


Hook hp for 1450 
for 1000 hook hp 


engine shaft hp 


Mechanical 1450 1000 
Electrical aa 1460 996 
Hydraulic. ..... W775 820 


A. Mechanical. As is well known. 
mechanical transmissions give output 
torque characteristics that are, neglect- 
ing friction, in direct proportion to en- 
gine characteristics. Speed changes on 


FIG. 2. Hook and engine loads coming out of hole. 
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There’s no trouble at the well— adequate supplies for the country’s 
with International Power Units _—mounting needs. 
converting waste gas into steady Why not investigate the Inter- 
oil pumping output. national line of power units adapted 
International four-cylinder, to your pumping requirements? 
valve-in-head engines render yeo- Your International Industrial 
man service—with a minimum of — Power Distributor can give you all 
elhaallen maintenance—on either steady or the facts, including specifications, 
— intermittent pumping jobs. performance data and the many 
The wells that are pumped by features which distinguish them 
Internationals are, consequently, from other engines. 
dependable producers. They keep 
inne o thteth teva of conde at the tual Industrial Power Division 
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wine reaches maximum governed speed 
and when engine loading has become 
reduced below the maximum by an 
amount inversely proportional to the 
next increase of speed ratio. When the 
speed ratio is decreased, the engine is 
once again loaded to full load at full 
speed and again falls off, step by step. 
us the load falls off. If, as is generally 
the case, the speed is changed ioo soon, 
the torque pulls the engine speed down 
toward peak torque speed of the en- 
vine, resulting in very slightly more 
torque but a greatly reduced speed. This 
«ives a considerably reduced horsepow- 
er input to the machine. In either case, 
the engine reaches full horsepower at 
full speed at only one point of the Joad 
for each speed. 


Fig. 4 illustrates the speed torque 
characteristic of a mechanically driven 
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illustration, a 1000-hp maximum hook 
horsepower. It will be noticed that, in 
order to reach the peak pulling torque 
and speed necessary for the class of 
hoist chosen, it is necessary to employ 
six speed steps. 

The main load steps chosen are equal 
load steps with a special ratio step shown 
on each end to obtain the high peak 
speeds and torque necessary for full 
performance. 

The shaded areas under the curve 
represent loss of applied horsepower to 
the load because of the necessity to re- 
duce engine speed, or load. to conform 
to the gear ratios. A greater number of 
speeds, naturally, would reduce the area 
of the losses. 

All mechanical hoists use friction 
clutches for coupling the engines to the 
load. In some cases. hydraulic couplings 


THE 





shock loads. Hydraulic clutches are sel- 
dom used for actually coupling the loads 
because of the extreme variations in 
speeds required from a drilling hoist 
and the low efficiency of hydraulic cou- 
plings at low speeds. 

The best of modern hoists employ 
friction clutches to a large degree for 
speed changes as well as for load cou- 
pling. Accelerating of loads is almost 
invariably performed by coupling the 
loads at reduced engine speeds and ac- 
celerating engines and load together. 
Most hoist clutches will not withstand 
the overload caused by impressing en- 
gine full speed inertias against the 
clutches. 

As may be easily seen, the above 
statement is more true in the higher 
gears than in the lower gears because 
of the greater load inertia to be over- 
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FIG. 7. Hydraulic 3 speed hoist. 


come in the higher speeds. For this 
reason, many “high” speed clutches give 
far more trouble and have higher main- 
tenance costs than low speed clutches. 

B. Electrical. In this discussion, ‘10 
account will be taken of a-c power io! 
drilling rigs because of the relatively 
poor characteristics of a-c for hoisting 
and the fact that central station power 
is seldom available for drilling services. 
Generation of alternating current on 
the site in a rig power plant is imprac- 
tical and undesirable unless under high- 
ly specialized circumstances. The <lis- 
cussion, therefore, concerns only d-c 
power applications of the basic Ward 
Leonard type. This type of power has 
proved ideal throughout industry for . || 
types of hoisting and transportation in- 
volving heavy accelerations, high peak 
loads of short duration, and variable 
speed Joads. 

Fig. 5 shows a speed torque curve of 
the 1000 hp exemplary hoist load. using 
d-c motors. As can be noticed, the m-:in 
speed steps are identical with the me- 
chanical hoist example in Fig. 4. but 
the low and high gears are omitted <n 1 
unnecessary. This, therefore, calls jor 
only four speeds instead of six io give 
the total load-speed range required. 

It can be seen that the power pro- 
duced by the motor drive is almost iden- 
tical with a true mean horsepower curve. 
This is due to the fact that, being vlec- 
trically coupled to the load, the en- 
eines can run at full speed and produce 
full horsepower for each step of ihe 
load, as long as the driving motors an 
withstand the torque (or current) :le- 
mand of the load. 

Fig. 6 gives a composite set of engine 


to motor shaft curves, which are inter- 
esting when compared directly with 
those in Fig. 8. 

The chief advantages of electric mo- 
tor drive over direct mechanical drive 
are: 

(a) Starting torques up to 225 per 
cent (115 per cent for mechan- 
ical). 

(b) Electrical load coupling involves 
no slipping clutches or wearing 
out of mechanical parts — can 
stall at any load up to full Joad, 
indefinitely. 


Engines can deliver full horse- 
power to motors at any speed at 
which latter can absorb it. 

it should be remembered that, except 
for almost instantaneous peak iorque 
available over the accelerating period. 
the electric motor itself does not in- 
corporate speed ratio changes. It is es- 
sentially a high starting torque device, 
with full torque almost instantly obtain- 
able at any speed up to full speed. By 
using oversize motors and generators, 
high current capacities are usable -t 
the same horsepower engine output, thus 
giving the effect of torque multiplica- 
tion. 


C. Hydraulic. Fig. 7 shows the appli- 
cation of a hydraulic torque converter 
to our 1000-hp hook load, and an inspec- 
tion of the speed torque characteristics 
shows it to be practically ideal. The 
shaded area in this case shows a slight 
gain over the theoretical 100 per cent or 
ideal curve, because the torque con- 
verter increases in efficiency slightly 
over the portion of its speed range used. 
In this specific case, only three speeds 
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vre required in the hoists to give an 
ideal curve. 

Fig. 8 shows a well known set of spe- 
cific curves of engine to output shaft 
performance, which requires little ex- 
planation. 

The torque converter, when used over 
its efficient range, is the only device that. 
in itself, produces a speed ratio change. 
allowing the engine to run at full horse- 
power at full speed and deliver full 
horsepower at a reduced speed to the 
delivery shaft. For this reason, it has 
the most ideal characteristics »f all 
known methods for variable load hoist- 
ing operations. 

The load accelerating characteristics 
are not as good as the d-c electric, but 
the load coupling is almost identical and 
about as trouble free—no moving me- 
chanical parts being in the friction cir- 
cuit. 

D. Effect on hoist design. As seen 
from a study of Figs. 4, 5, and 7, either 
a six, four, or three-speed hoist is re- 
quired for efficient usage. Any varia- 
tions in these requirements would mean 
waste of expenditure for more than the 
requirements, or failure to perform ade- 
quately for less than the requirements. 
Even the distance between steps of 
speed changes is sufficiently different to 
make one machine unsuitable to cover 
all three methods efficiently. 

The hoist manufacturer must clearly 
build equipment that will be coupled to 
any of the three transmissions and, while 
at the time of writing the large torque 
converters needed for the hoist shown 
are not available, they undoubtedly will 
be in the future. 

The hydraulic drive, if placed on the 
engine shafts of multi- engined rigs, 
places the torque multiplication ahead 
of the engine coupling transmissions. 
which correspondingly requires making 
them capable of up to five times their 
normal torque rating. This is clearly ex- 
pensive and undesirable and, therefore, 
the torque multiplication device belongs 
in the hoist for greatest economy. 

In effect, and for greatest adaptability 
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of hoists to the three transmission meth- 
ods, the compromise appears to call for 
a basic two-speed hoist using a two- 
speed auxiliary transmission for elec- 
trical or hydraulic drive, or a three- 
speed for mechanical drive. For some- 
what deeper drilling, this might require 
a two-speed auxiliary for hydraulic 
drive. three-speed for electric, and four- 
speed for mechanical. For shallower 
drilling. a single-speed basic hoist would 
suffice, with a two-speed hydraulic. 
three-speed electrical, and four or five- 
speed mechanical auxiliary transmission 
being used. 

In all the above cases, the basic drill- 
ing hoist would provide all the standard 
drilling hoist devices and the transmis- 
sion would be properly engineered as a 
unit to suit the basic transmission sys- 
tems used. 

Some discussion of fully automatic 
hoists has recently appeared in print, 
but the author feels that the tasks per- 
formed by a drilling hoist and the vary- 
ing speeds and loads required for all 
these tasks, are so variable that it would 
be impractical to make all these auto- 
matic. Certain operations can easily be 
made automatic. either in the hydraulic 
or electric drives, but the most practical 
approach appears to be to give the op- 
erator good instruments that indicate 
loads on, and speeds of, key shafts and 
let him control his own machine as his 
experience dictates. 

E. Rotary drives. The mechanical gear 
change for rotary drives must be han- 
dled cautiously to avoid excessive torque 
loading of drill pipe and. in any case, 
should never be operated on the engine 
vovernor, for this device would merely 
open up as load increased and place full 
engine torque on the input end of the 
vear train, with unfortunate results to 
the drill pipe. 

The same applies to the torque con- 
verter, which can, at any point of engine 
throttle setting, multiply the set torque 
by about five, unknown to the operator. 
unless it is provided with automatic 
torque limiting devices. 

Electrically, the motor can simply be 
set to any desired stalling torque (or 
current), and provides the safest meth- 
od of preventing excessive overload. This 
drive has infinitely variable speed from 
zero to full speed. 

F, Emergency or standby drives. The 
torque converter provides the most ideal 
method of providing for emergency 
hoisting service in case of breakdown of 
the main equipment. In such cases, the 
eficiency of the drive is not nearly as 
important as a high range of operating 
torque, for which this device is best 
adapted. Normally, an emergency hoist- 
ing unit needs to be only 10-20 per cent 
of the main hoisting engine so as to get 
the operator out of major trouble in case 
of breakdown of the main unit. 

(©. Pump drives. The slush pump is 
essentially designed as a constant torque 
piece of equipment and torque multi- 
plication is undesirable for pump drives. 
\ny increase of torque beyond design 
loading cannot be carried by the pump 
for long periods of time. Increased pres- 
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sure capacity must be obtained by re- 
ducing liner sizes. 

Normal mechanical drives to slush 
pumps are satisfactory and of high ef- 
ficiency from pump drive pulley to 
pump. One disadvantage is the inability 
to stall or slip against full torque as is 
sometimes, although rarely, required. 

On electric drives, any load up to full 
torque may be stalled against the pump 
as desired and full torque may be main- 
tained at all times. Up to 225 per eent 
full load torque is available for short 
periods, when required. 

On hydraulically driven rigs, the 
pumps are most efficiently driven direct 
from engine drives and, as previously 
stated, the torque converter best be- 
longs on the hoist, where its character- 
istics are suitably employed. The only 
exception to this is, possibly, on work- 
over rigs where temporary torque multi- 
plications are very useful on occasions. 
In such cases. however, automatic limi- 
tation of torque multiplication is ad- 
visable. 

Hydraulic couplings between engines 
and pumps permit of full torque and 
100 per cent slip of load when desired. 
similar to electric drives. As slipping of 
pumps is rarely required, there is some 
doubt of the economic value of hydraulic 
coupling pump drives. One pump on a 
rig. equipped with a slip drive and of 
low volume, should be sufficient for full 
slip loads. since no volume passes on a 
stall. 

If sutlicient engine capacity is pro- 
vided for driving pumps to full torque 
and speed, the writer sees no economic 
justification for the use of torque multi- 
plication for this service. It is quite cer- 
tain that limited horsepower purchased 
cannot be substituted for by torque 
multiplication. If not carefully engineer- 
ed and used with discretion, torque 
multiplication definitely can harm 
pumps. 

@ Portability and rigging up. In select- 
ing drilling equipment of the ultra 
heavy type. considerable thought must 
be given by the operator to the cost and 
complexities of foundations, erecting. 
and tearing down of the rig in service. 

The straight mechanical rig of large 
size requires a solid foundation, prefer- 
ably of concrete, and large, expensive. 
substructures to keep the engines and 
transmissions in proper alignment. Fail- 
ure on this score will cause high chain. 
bearing, and shaft maintenance costs. 
The larger and more rigid these units 
become, the greater is the necessity of 
rigid foundations for reducing mainte- 
nance costs. 

The hydraulic rig, which uses the 
same in-line rigging up system as the 
mechanical, is subject to the same limi- 
tations as above. Electrically, the hoist 
and drive motors are close coupled on 
small foundations and the main driving 
engines and pumps can be situated 
wherever desired by the operator, since 
they are connected to other rig parts by 
cables. The electric rig equals, or even 
betters, steam rigs in the ability to fit 
a rig layout to the surroundings. 

Tonnages on moving are not as im. 


portant as the number of packages ajd 
simplicity of assembly, or as the maxi- 
mum flexibility of installation arran.e. 
ment. All these features have definite 
economic value and become more jim- 
portant as the equipment becomes of 
higher capacity. All these factors must 
be considered by the operator to fit his 
own circumstances. The writer would 
say that the first requirement is that the 
equipment shall have adequate ability 
to do the job in hand. The second ye- 
quirement is low overall operation cost. 
First cost is of secondary consideration 
because, on+deep drilling operations, 
very large ton mileages are carried 
through the hoist and other rig mem- 
bers, all of which carry their definite 
“cost per ———” operating penalty. 

@ Summary. Summarizing the data 
given, it can be seen that, from an ef- 
ficient performance viewpoint for heavy 
duty large scale tonnage movement, 
either the electrically or hydraulically 
vperated hoist is far more desirable than 
the mechanical. 

Field performance indicates that the 
lower efficiency of the hydraulic drive 
is largely returned in improved hoist 
performance, but that the electrical 
drive is more efficient and, with modern 
improvement, such as the electro-hy- 
draulic governor, should give somewhat 
lower engine operating costs and sim- 
pler remote control apparatus. 

It would seem, however, that “the race 
goes to the swift.” Hydraulic converters 
are not yet available in the sizes neces- 
sary and the electrical industry is cer- 
tainly not in pace with the oil industry 
in its ability to supply “standard assem- 
blies” of electrical equipment out of 
stock, er on rapid delivery, even in nor- 
mal times. Most operators would expect 
to await delivery of special “extras” on 
rigs or for specially designed rigs, but 
“on the shelf” designs of either type 
must be available. 

As in the transportation industry, the 
railroads for example, the first flexible 
drive was hydraulic. It is now all elec- 
tric. On automobile equipment. hydrau- 
lic drive is now taking hold. Will elec- 
tric be next? 

The author believes that, with proper 
application and boiling down to essen- 
tials. the electrical method has the in- 
herent edge in reduction of moving parts, 
simplicity, and flexibility for oil-field 
usage. This is true only by a small mar- 
gin and only if hoisting equipment is 
properly designed for electrical usage. 
The answer appears to be a matter of 
logistics—supply, service, -and cost— 
and there is a place in the sun for both 
methods in the full range of drilling 
equipment. 

Finally, a heavy rig. involving from 
$350,000 up, should not be an overnight 
purchase, but should be thoroughly en- 
gineered from a long life. low mainte- 
nance cost standpoint. 

The author wishes to thank Shell 
Oil Company, Inc., for providing the 
operational data used in preparation of 
this paper and, also, the Oil and Gas 
Journal, the General Electric Company. 
and Twin Dise Clutch Company. for as- 
sisting with the illustrations. Kk * 
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Hydrocarbon absorption and fractionation 


process design methods 


Part 8. Comparison of Absorption Calculation Methods. 


B\ the previous chapter (Part 7) the 
calculation procedures used in solving 
different types of absorption and strip- 
ping design problems by the Sherwood 

graphical method 
| EXCLUSIVE | were presented and 

illustrated. The 
graphical method was presented first and 
separately for clarity and to avoid con- 
fusion. There is only one graphical 
method, whereas there are several re- 
lated analytical methods, all stemming 
from the same fundamental equations. 
Therefore, the calculation procedures 
outlined and illustrated below will cover 
three different methods of applying the 
fundamental equations. 

These methods are: (a) The series 
application of fundamental equation, 
using absorption (or stripping) factors 
for each plate; (b) the effective absorp- 
tion (or stripping) factors short-cut of 
Horton-Franklin wherein the effective 
factors are estimated at different points 
in the column for each component, and 
(c) the effective absorption (or strip- 
ping) factor method of Edmister, where 
the effective factors are functions of the 
values of the factors at the top and bot- 
tom plates. 

The step-by-step procedures for these 
methods will be presented with calcula- 
tion illustrations for the same problem, 
for which the recoveries for all compo- 
nents in a given system (i.e., oil-gas 
ratio, number of theoretical stages) are 
the objectives of the problem. All other 
problems may be made a special case 
of this one. In addition, a solution of 
the same problem by the Sherwood 
method is included for comparison. 


SERIES APPLICATION OF 
EQUATIONS 

The series method of applying the 
fundamental equations (43) and (45), 
which are developed in Part 5, involves 
the use of separate absorption factors 
on each plate for each component 
throughout the absorber, and substitu- 
tion of these factors in the general equa- 
tions. As the procedure for stripping is 
similar to that for absorption, the dis- 
cussion will be limited to absorption. In 
making absorption calculations by this 
method the procedure followed is: 

Step 1. Make a rough estimate of 
amounts of each component absorbed 
and then calculate the rich oil tempera- 
ture by a heat balance. 


By WAYNE C. EDMISTER*, 
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distribution of knockout and tempera- 
ture on each plate of the tower. Al- 
though no rule can be devised to give 
these distributions exactly, the following 
simple rules have proved satisfactory 
for this purpose in all cases tried: 


V; 1/n V; 
Vex Vie 


and 

Vint ™ Vie Te c of!) 
Vines — 1 te a a 
These equations, which were given in 
Part 5 as equations (49) and (50), as- 
sume constant per cent absorption on 
each plate throughout the tower and 
temperature change proportional to the 
contraction. The predicted material bal- 
ances and temperatures on each plate 
may differ considerably from those ac- 
tually obtained in a given absorber, but 
use of these predictions gives an overall 
absorption efficiency for each component 
that agrees closely with plate-to-plate 
calculations. 

Step 3. Use of the above empirical 
rules will enable the calculation of vapor 
and overflow rates and oil temperatures 
on each plate, and hence the ratio L/V on 
each plate can be computed. The values 
of K(=y/x) can be obtained for each 
component on each plate, and 
\(=L/VK), the absorption factor for 
each component, is computed through- 
out the tower. 

Step 4. Substitution of these values 
for each component in equation (43) 
gives the absorption efficiencies from 
which the residue gas composition and 
the total mols absorbed can be calcu- 
lated. 

The following example was used by 
Horton-Franklin and is included here 
so that comparisons of various methods 
might be readily made. Horton and 
Franklin used vapor and total pressures 
in estimating phase equilibrium con- 
stants. In this and subsequent examples 
employing this problem, vapor and total 
pressures will be used for consistency 
in making comparisons. For these con- 


ditions fugacity equilibrium constants 
would be used in normal design practice. 

Example 18. The fundamental equa- 
tion method will be applied to an ab- 
sorber of four theoretical plates operat- 
ing at a pressure of four atmospheres 
and using 1.103 mols of 90 F lean oil 
per mol of wet gas to find the absorption 
recoveries of each component from the 
wet gas. Following are the compositions 
and relative quantities of the wet gas 
and the lean oil: 


Component Mols wet gas Mols lean 01} 

Methane 0.286 

Ethane.... 0.157 

Propane 0.240 

n-Butane 0.169 0.022 

n-Pentane 0.148 0.055 

Lean oil 1.026 
Total 1.000 1.103 


In order to estimate the values of L, 
V. and T at each plate, the following ap- 
proximations are made: 

(a) The mols of condensible knock- 
out per mol wet gas = 0.449, which 
value is usually obtained by an approxi- 
mation calculation using a simpler 
method ; 

(b) The distribution of the contrac- 
tion from plate to plate is found by 
equation (49) (Part 5), which gives: 


Vi \' /0.551\1/4 V, 
0.861 - 
(v) (+200) “ V.., 


(c) Knowing V,,; at any point, L,; can 
be calculated by the material balance 
from the lean oil and the off gas: 

in =i ViVi 

(d) By a heat balance the rich oil 
temperature is found to be 115 F, and, 
assuming that the temperatue change is 
proportional to the contraction, the tem- 
perature at any plate “i” is found as fol- 
lows: 


+ 
“0 


P 1.0 — V,,; 
5 —-T, = (115 —90 161 
et, = (es 1.0 —0551 
ys 1O—Vier 
> ~~ 9.449 


From the results of the above four ap- 
proximations, material balances are 
made on each plate to get the mols of 
oil and gas. The L and V quantities and 
the temperatures are listed in Table 24. 

For the purpose of illustrating the 
method, the equilibrium constants used 
in calculating the absorption factors 
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: : ; TABLE 24—Values of L, V. and T for Example 18. 
Step 2. After an estimate is made of eae 
Lean oil Plate 1 Plate 2 Plate 3 Plate 4 


the total mols of gas absorbed and the Wet gas 
-orres ‘ne ri : » re te cal- Mols oil 1.10% 1.192 1.294 1.413 1.552 
corre: ponding rich oil tempe rature is cal oe fet 0 551 o 6 0 742 0861 om 
culated, it is necessary to estimate the Temp. oil, F 0 95 11 107 WS 

L/V 2.16 2.02 1.90 1-. 





*Home address, 7 Gilmore Court, Scarsdale, oy ae wen 
New York. eae : ee : a : ai 


THE PETROLEUM ENGINEER, December, 1947 83 











was a paradox! 


Although 1947 was one of the most success- 
ful years we’ve ever had, it also brought us 


one of our biggest disappointments. 


That may seem like an odd statement to make 
— particularly when we recall that during 
the year we were able to add to the record 


accomplishments like these... 


Engineering completed on 
a large number of major 
refining projects . . . up-to- 
the-minute on every project 
in the house. 


A variety of new units com- 
pleted and placed on stream, 
including the first Kellogg 
small-capacity Fluid Cata- 
lytic-Cracking unit... con- 
struction started on a num- 
ber of major projects. 





“On-stream efficiency” be- 
yond all expectations, es- 
tablished by Kellogg-built 
Fluid “Cats”. 














A totally new method per- 
fected for bending pipe as 
large as 100 inches in 
diameter. 


A brand new process com- 
pleted for making high- 
temperature steel alloys, 
with physical properties and 
performance characteristics 
that eclipse all previous 
standards. 








The first Solexol Plant for 
the refining of fats and tal- 
lows placed on stream, at 
Baltimore...a vitamin plant 
also completed. 


Engineering worked out for 
the first Combination plant 
embracing Fluid Catalytic- 
Cracking. 


With all this, we're still not very happy, because 
the one thing we wanted to do most was to get 
back to pre-war construction time schedules — 
putting process equipment on stream promptly — 
and that ove all-important aim was limited by 


critical shortages of steel and other materials. 


THE PETROLEUM ENGINEER, December, 1947 








The | 
vers 
issm 
give 


wha 


mer 
tion 
the 
inte 
live 
onc 


oul 


WM 
pu 
th 


us 


AS 


rs 


































The fact that many other industries were ad- 
versely affected by the shortage of materials 
is small consolation. Actually, suppliers have 
given us and our customers a fair share of 
what was available, and perhaps a little more. 

Nor do we get much satisfaction out of re- 
membering that even though our construc- 
tion crews were ready, we had to refrain—in 
the interests of economy —from putting them 
into the field except on those jobs where de- 
livery of all critical items was assured, so that 
once work was started it could continue with- 


out interruption. 


With the international situation being what 
it is, there is no telling when the shortage of 
materials will be over. But this much we do 
know—that by giving every new order im- 
mediate engineering service—by keeping our 
purchasing and expediting people scouring 
the country for materials 24 hours a day —by 
using ingenuity in the matter of specifications 
—we'll accomplish much more than appears 


possible under existing conditions. 
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TABLE 25—Values of K — > at each 
plate for Example 18. 





Plate 1 Plate 2 Plate 3 Plate 4 
Methane 50.0 51.5 53.6 55.0 
Ethane 12.7 13.4 14.1 15.9 
Propane 3.0 3.26 3.50 3.80 
i-Butane 0.824 0.902 0.974 1.09 
n-Pentane 0.25 0.275 0.300 0.35 








eu - ae L 
rABLE 26.—Value of A =KV at each 


plate for Example 18. 





Plate 1 Plate 2 Plate 3 Plate 4 
Methane 0.0432 0.0392 0.0354 0.0327 
Ethane 0.170 0.151 0.135 0.120 
Propane 0.720 0.620 0.542 0.473 
n-Butane 2.62 2.24 1.95 1.65 
n-Pentane 8.64 7.34 6.33 5.14 








TABLE 28.—Series equation results 
for Example 18. 





Absorbed 


components, _ Residue gas, 
Mols/hr Mols/hr mol fraction 
( 0.0094 0.2766 0.4985 
C3 0.0192 0.1378 0.2480 
( 0.1203 0.1197 0.2160 
nC, 0.1547 0.0148 0.0258 
nf 0.1415 0.0065 0.0117 
Total 0.4451 0.5549 1.0000 


TABLE 29.—Location of effective ab- 
sorption factor for Example 19. 











Range of A Ratioi/n(see Effective A 


values (see Table 14 in location, 

omponent Example 18) Part 5) Plate “i” 
Methane 0.032 to 0.043 1.0 4.0 
Ethane 0.12 to0.17 0.9 3.6 
Propane 0.47 to 0.72 0.8 3.2 
Butane.. 1.65 to 2.62 0.7 2.8 
Pentane. 5.14 to 8.64 0.6 2.4 








were taken as 7/P (vapor pressure/total 
pressure), values of x being read from 
1 vapor pressure chart and P being 4 
itmospheres. The same pressures used 
by Horton-Franklin are used for consist- 
ency. The equilibrium constants are 
tabulated in Table 25 at total pressure 
of 4 atmospheres for each component at 
each plate. 

The absorption factors for each com- 
ponent on each plate are next found as 
shown in Table 26: 

Using these values of A and the wet 
gas and lean oil compositions given in 
Table 26 the absorption efficiencies are 
computed for each component as shown 
in Table 27 by means of the funda- 
mental equation (43). 

With these absorption efficiencies, the 
recovery and the residue gas quantities 
are computed and results given in 
Table 28. 

The total knockout of 0.4451 mols is 
in sufficiently close agreement with the 
assumed value that additional calcula- 
tions are not necessary. 

HORTON-FRANKLIN SHORT-CUT 


This effective factor method was de- 
scribed in Part 5. The salient feature 
of this method is the procedure for esti- 
mating the effective absorption (or strip- 
ping) factors at an effective location de- 
pending upon the value of the factor. 
[he step-by-step procedure for this 
method is as follows when the oil and 
cas quantities and compositions and the 
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TABLE 27.—Absorption calculations for Example 18. 














Ci C2 C3 nC, nCs 
MA ad esocesns caeewe 0.03270 0.1200 0.473 1.65 5.14 
Micha Feist chem ester, Sao ikalolorein rae 0.00116 0.0162 0.256 3.22 32.50 
AoAsAg 0.00005 0.0024 0.159 7.21 238.5 
ae RR RT Tae 0.03391 0.1386 0.888 12.08 276.14 
ArAoA3Ay 0.00000 0.0004 0.113 18.90 2060.00 
ee es Pe 0.03391 0.1390 0.001 30.98 2336.14 
eS ae ae eee 1.03391 1.1386 1.888 13.08 77.14 
SS ee ‘ 1.03391 1.1390 2.001 . 31.98 2337.14 
x2 

(, =~) : es 0.0328 0.122 0.501 0.969 0.9999 
X2+1 
X1i+1 
_—_— aa ; ‘ ; ‘ 1.00 0.999 0.942 0.408 0.118 
Ye+1 
Brea akita O50. 5 spared taken 0 0 0 0.022 0.055 
Vn+1 Yn+1 ek 0.286 0.157 6.240 0.169 0.148 

LoXo 
—_—_—_ : 0 0 0 0.130 0.372 
Vn+1 Yn+1 
Yn+i— Y1\* 
—_——_—_— ner 0.0328 0.122 0.501 0.916 0.956 
Yn+1 


*Using equatien (43) (Part 5) 
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TABLE 30.—Computation of effective A values for Example 19. 


Component i o Vj 

Methane......... 4.0 0.863 
Seer 3.6 0.814 
NR rr ee 3.2 0.767 
n-Butane.......... 2.8 0.724 
n-Pentane........ 2.4 0.682 





number of theoretical stages are either 
known or assumed. 

Step 1. Approximate the total amount 
absorbed and then calculate the rich oil 
temperature by a heat balance. 

Step 2. From average L/V ratio and 
temperature find approximate A (or S) 
factors to use in locating the effective 
factor. From the tabulated relationship 
developed by Horton and Franklin (see 
Part 5), locate the effective factors for 
each component. 

Step 3. Evaluate the effective A (or 
S) factor for each component. This is 
done by estimating intermediate vapor 
and liquid flow rates and temperatures 
by means of equations (49) and (50) 
(or a similar relationship) and then 
finding L/VK (or KV/L) for each com- 
ponent by means of equation (47) (or 
48). 

The following example which was 
used by Horton-Franklin, illustrates the 
above procedure. 

Example 19. Solve by the Horton- 
Franklin effective factor method the 
same problem used in Example 18 to 
illustrate the series application of the 
fundamental equations. The solution 
will be given step-by-step. 

Step 1. From Example 18 we know 
that 0.445 mols of the wet gas are ab- 
sorbed and that the temperature varies 
from 95 F at the top plate to 115 F at 
the bottom plate. These data will be 
used in locating effective absorption fac- 
tor. 

Step 2. The locations of the effective 
absorption factors for this 4 theoretical 
plate absorber are found as shown in 
Table 29. 

Having the results of Example 18 makes 
this step a little easier than it would be 
without the values of A. This does not 
make much difference, however, because 








i Ti L/V K=-— _ Effective A 
1.548 115 1.79 55 0.0327 
1.491 112 1.83 14.5 0. 1260 
1.437 109 1.87 3.60 0.519 
1.386 106 1.91 C.95 2.01 
1.338 103 1.96 0.275 7.13 


approximate values of A are very readily 
estimated closely enough for this step. 

Step 3. Knowing the location, the ef- 
fective absorption factor for each com- 
ponent, may be estimated. In comput- 
ing the L and V quantities at the various 
effective points for this example, Horton 
and Franklin used a different and more 
convenient expression than equation 
(49) for estimating the V values. This 
expression is: 

aaa 

%~=¥, * ee a 

With the expression for V given by 
equation (80), it is a simple matter to 
solve for T; from equation (50). For 
this example with an assumed total ab- 
sorption of 0.445 mols the expressions for 
V;, L,;, and T, become: 

4f1—i J 

V,= (1.0—0.445) 4 =(0.555) 4 


4—i 


Vi.1= (0.555) 4 





4—i 
L,=Vi.1 +L,—Vi= (0.555) 4 
+ 1.103—0.555 


4—i 


L, = “ai . 


) +0548 


( Vaei— Vier ) 
(Vaa—V1) 


(7) 





T; — (T,—T, 


1.0—0.555 
; 0.445 
Compute L./V, and T and A values at 
effective points (see Table 30). 
These effective A values are in good 
agreement with Horton-Franklin’s own 
calculations. 


" 
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IS NOT AN IDLE PHRASE 


For behind it lies more than thirty years of experience and countless 4 


thousands of engineering man hours . . . a steady addition of bits of 
knowledge . . . of manufacturing experience . . . of watching per- 
formance on the job . . . of encouraging young minds with new ideas. 
Painstaking craftsmanship, plus unending attention to detail has de- 
veloped laboratory and production control equipment unequalled for 
accuracy and dependability. In laboratories throughout the world 
the name "Precision" means quality—in performance, in appearance, 
in operation and absolute accuracy—in fact, in every detail that will 
help the laboratory do the job better, faster and easier. Truly, 
"Precision Engineered" is NOT an idle phrase. 


See your Laboratory Suppiy Dealer 
He knows the value of “Precision Equipment" and he is trained to help 
solve your equipment problems. Rely on him for advice and counsel, backed 
by “Precision Engincering.” 
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Step 4. The absorption recovery efh- 
ciencies will next be computed for four 
theoretical plates by means of equation 
(47) with or without the use of Fig. 28. 


Values of Y,, must first be found for n-C, ° 


and n-C; (the two components appear- 
ing in the lean oil). Using equation (34) 
in Part 5. and assuming that V,=V,. 
gives: 
7, =—8.A. bd 
Vines 
which is used to make following calcu- 
lations: 


=0.555 K,Xq, 


7 


P 

@0°F* X» = Yo 
n-C, 0.77 0.022 0.0094 
n-C 0.22 0.055 0.0067 


The values of Y, will be used in the 
calculations given in Table 31. 


The overall recovery efficiencies for 
the n-Cy and n-C; are not obtained as 
such, in this method. In order to make 
comparisons, the recovery efficiencies 
found by this method are calculated and 
tabulated below. 


Ea, absorption 
recovery efficiency 
Methane 0.0325 
Ethane A 0.126 
Propane 0.500 
n-Butane 0.914 

Pentane : ; 0.956 


rhis is in good agreement with the re- 
sults of Example 18. 


EDMISTER EFFECTIVE FACTOR 
METHOD 


The equations and charts for this ef- 
fective absorption (or stripping) factor 
method were developed and presented 
in Part 5. The principal feature of this 
method is the technique for evaluating 
the effective absorption (or stripping) 
factors, which are formulated as funce- 
tions of the terminal (top and bottom) 
conditions, independent of the number 
of plates. 

Process design calculations by this 
method are made in the following steps 
for an absorption problem where the 


Component 


Step 1. Approximate or assume the 
quantities of each component absorbed 
in order to prepare the way for more 
precise calculations. Make a component 
material balance and obtain the off gas 
and the rich oil. 

Step 2. With the gas and oil quanti- 
ties thus obtained by this material bal- 
ance (Step 1) and the given tempera- 
tures of the entering lean oil and wet 
gas streams, make a heat balance to 
find the rich oil temperature. In mak- 
ing this heat balance it is necessary to 
assume the residue gas temperature, 
which will be checked later in Step 4. 

Step 3. Estimate the quantities of 
liquid leaving the top plate and of va- 
por leaving the bottom plate of the 
absorber. This is done by using equation 
(49), which assumes a constant percent- 
age absorption on each theoretical plate, 
and material balances. 

Step 4. Estimate the temperature on 
the top and bottom plates by using equa- 
tion (50) and substituting the rich oil 
temperature from Step 2 and the vapor 
quantities from Step 3. 

Step 5. Compute values of A, and A,, 
the (L/KV) absorption factor for each 
and every component in the wet gas at 
the top and bottom plate conditions. 


Step 6. Where the lean oil contains 
appreciable quantities of light compo- 
nents so that stripping might be the pre- 
vailing transfer mechanism the stripping 
(KV/L,) factors must be computed at 
the terminal plates. 


Step 7. Find effective absorption (and 
stripping) factors from the terminal 
values of the factors, using Figs. 29 


and 30. 


Step 8. Substitute in equations (51) 
and (54) and solve for the absorption 
efficiency, using Fig. 28 in evaluating 
one of the functions. In making this com- 
putation it becomes apparent which 
mechanism, absorption or stripping, pre- 
vails for the doubtful components. 


Step 9. Make component material bal. 
ance to compute the exhaust gas and 
rich oil compositions and quantities. 

The solution of the following problem, 
which is the same one solved in Exam. 
ples 18 and 19, illustrates the above pro. 
cedure. 

Example 20. The absorption efficicn- 
cies for each component of the problem 
used in Examples 18 and 19 will be 
checked by the Edmister Method. The 
results of the preliminary calculations 
made for Example 19 will be used in this 
solution so as to avoid repeating these 
steps of the computations. 

The first six steps are not necessary 
for this example, because we can use the 
results of Examples 18 and 19. Starting 
with the values of A, and A, from Ex. 
ample 18, the effective absorption factors 
may be computed. 

Step 7. Using equations (59) and 
(62), which state: 

A, = \/Ay(Ay-+1) +0.25—0.5 
A,(A;,+1) 

A,+1 
the effective absorption factors are 
found in Table 32 for each component 
in the wet gas: 

Figs. 29 and ‘30 may be used instead of 
the equations in finding values of A, or 
A’. It is of interest to compare A, and A’ 
for the same components. These differ- 
ences are significant where the A’ term is 
important, namely, n-C, and n-C,. 

Step 8. Substitute in equation (51) 
and find the net absorption of each com- 
ponent. In making these computations. 
Fig 28 is used to obtain the values of 
the functions of A,. The balance of the 
calculations are made with a slide rule. 
The following tabulation gives these 
computations. Values of A,, are required 
for all components but A’ is only used 
for components that appear in both wet 


gas and lean oil. These calculations are 
shown in Table 33. 


A? = 














Yost — th 


Mols absorbed 
0.0088 
0.0198 
0.1200 
0.1545 
0.1413 


0.4444 


Yn+1 — Y1 


Effective A Yn+1— Yo Yn+1— Yo 
Methane. ... 0.0327 0.0327 0.286 
SER Seer 0.1260 0.126 0.157 
errr : 0.519 ¢.500 0.240 
n-Butane. . ; 2.01 0.970 0.1596 
n-Pentane 7.13 1.00 0.1413 


relative oil and gas quantities and the 
number of theoretical plates are given 
ind the component recoveries are de- 
sired. In outlining the calculation pro- 
cedure of this method, the steps included 
for estimating top and bottom plate tem- 
peratures and L/V ratios are the same 
as those used in the previous examples. 
It will be recalled that this intermediate 
., V, and T procedure was proposed by 
Horton-Franklin. These internal tem- 
perature and L/V computation steps, 
however, are not part of the proposed 


Residue gas 
Component Y] 
0.2772 
0.1372 








TABLE 32.—Effective absorption factors for Example 20. 


Component Al rm An(Al+1) -V An(Al+1)+0.25 ie 


Methane.... 0.0432 0.0327 0.0341 0.5330 0.0330 
Hs A f 0.1700 0.1200 0.1404 0.6243 0.1243 0.1254 
. ° ro ile -..» 0.720 0.473 0.813 1.030 0.530 0.5520 
method, which could be used as readily eo nel . : 2 62 1.65 5.98 2 498 1.998 2.257 


with any procedure for estimating term- n-Pentane. oe 8.64 5.14 49.55 7.06 6.56 8.075 
inal plate conditions. For consistency == = a 


and also for want of a better method, the TABLE 33.—Absorption efficiencies for Example 20. 
method used previously for estimating - ——— —- 


internal L and V quantities and tem- a oe a" 

peratures will be included in this pro- Va+1 Yo-+1 LoXo | : [ a 
cedure for estimating terminal (top and Component mols mols Ae A’ AC ; A’Vn+1Yn+1 Ea 
bottom) plate conditions. The procedure Methane. .. 0.286 0.0330 0.0330 1.00 

will be described for absorption. For nel aa oa oy cae 1.00 

stripping the procedure is analogous. a-Butane............ 0.169 1.998 2.257 0.97 0.942 

; n-Pentane......... 0.148 6.56 8.075 1.00 0.954 


*Lean oil temperature, which is used for this 
caleulation, 


0.0330 
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SUPERIOR FABRICATION FOR THE 
CARBON BLACK INDUSTRY 
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Rotary Carbon Black Dryer 
fabricated at Wyatt's from 
solid stainless steel type 310. 





Equipment such as this manufactured for 
the Carbon Black Industry is typical of 
Wyatt's superior fabricating service de- 
signed to meét the exacting requirements 
of modern industry. 


: WYATT METAL & BOILER WORKS 








In this particular problem the lean oil 
contains two of the components that ap- 
pear in the wet gas; namely, n-butane 
and n-pentane. The above computation 


of (1—L,X,/A’Vns1Yn41) proves that. 


the net transfer of these components will 
be from the gas to the oil. Had the value 
of this correction function been negative 
stripping would have prevailed and it 
would have been necessary to apply the 
stripping equation to these components. 

As for the balance of the lean oil, there 
will be a small amount of stripping, 
which could be computed if the lean oil 
were broken down into components and 
if vapor-liquid distribution constants are 
available for these components. This is 
done by means of the stripping equations 
simultaneously with the absorption com- 
putations. 

Step 9. From these absorpton efficien- 
cies the following component material 
balance is made. In making this calcula- 
tion, the absorption efficiency is applied 
to the wet gas throughout, including the 
n-C, and n-C;. The amounts of these 
components in the lean oil are added to 
the quantities absorbed to get the total 
in the rich oil. See Table 34. 

The results are in good agreement ob- 
tained by the other methods in Examples 
18 and 19. 

The last two calculation procedures 
and examples use effective absorption 
factors, determined in different ways. 
It is of interest to note the differences in 
the Horton-Franklin effective absorp- 
tion factor and the two Edmister effec- 
tive absorption factors (see Tables 30 
and 32). 


SOLUTION BY SHERWOOD 
METHOD 


For purposes of comparisons, the 
same problem used in Examples 18, 19, 
and 20 will be solved by the Sherwood 
method. The procedures for this method 
were presented in the previous chapter. 

Example 21. The Sherwood method 
will be used to solve the same problem 
solved by the fundamental equation in 
Example 18 by the Horton-Franklin 
short-cut method in Example 19 and by 





TABLE 34.—Component material bal- 
ance for Example 20. 





—~ Material in, mols ——Material out, mols— 








FIG. 37. XY diagram 
for n-butane in ex- 
amples comparing 
Sherwood’s method 
with other methods 
for Type I absorber 
calculations. 


the Edmister method in Example 20. 
This solution will make possible a com- 
parison of the results by each of these 
methods. This problem falls into the 
Type I of the three classifications of ab- 
sorption design calculations discussed in 
Part 7. 

Solution. Assume an average tempera- 
ture of 105 F and use vapor pressures. 


Vn.1=1.0, L,=1.103, L/V=1.103. 


Steps 1, 2, and 3. For the first com- 
putations the effect of the presence of 
n-C, and n-C; in the lean oil will be neg- 
lected. These calculations are given in 
Table 35. 

Steps 4 and 5. The corrected L/V 
ratio for the next computation is: 


L(1+ 3X) 1.103 + 0.384 


20 = 1.487 
V 10 


Calculations of the absorption and 
residue gas are given in Table 36: 

Step 6. A graphical treatment of the 
key component, which is n-butane will 
now be made. The slope of the equilib- 
rium curve for n-C, at the origin is: 

K (SY ,) = (0.975) (0.5721) =0.558. 
A point on the rich end of the equlibrium 
curve is located by finding X in equilib- 
rium with Y;,=0.169 as follows: 


= Yr 142%, _ 
R w xv, 


0.4279 
0.169 ( '* 1.103 — 
0.975 1.0 


With this lean end slope and rich end 
point the equilibrium line is drawn on 


TABLE 35.—Preliminary calculations for Example 21. 


Component Wetgas Lean oil Residuegas Rich oil 
Methane 0.286 0.2765 0.0095 
Ethane...... 0.157 0.1375 0.0195 
Propane 0.240 0.1180 0.1220 
n-Butane 0.169 0.022 0.0144 0.1766 
n-Pentane 0.148 0.055 0.0068 0.1962 
Lean oil 1.026 1.0260 
Total ; 1.000 1.103 0. 5532 15498 

In gas «105 F 

mols/hr 4 atm. 
Component YR av. 
Methane 0.286 §3.7 
Ethane 0.157 13.9 
Propane 0.240 3.50 
n-Butane 0.169 0.975 
n-Pentane 0.148 0.30 

1. “000 





YR—-YL 
4 - Off gas 
A=— YR Mols/hr mols/hr 
KV Fig. 28 absorbed YL 

0.0206 0.0206 0.0059 0.2801 
0.0795 0.0795 0.0125 0.1445 
¢.315 0.315 0.0756 0.1644 
1.132 0.845 0.1430 0.0260 
3.68 0 99 0.1470 0.0010 
0.3840 0.6160 





an XY diagram. The operating line is 
drawn with a slope of 1.103. 

From this plot, Y;,=0.008 for n-bu- 
tane. The mols of n-butane absorbed is 
1.00 (0.169 — 0.008) = 0.161 vs. 0.143 
by step 3 and 0.1567 by step 5. This is not 
a close enough check so adjustments 
should be made in the calculations. In 
making these adjustments, correction 
should also be made for the presence of 
n-butane and n-pentane in the lean oil 
(see equation (47) ). 

Repeat Steps 4 and 5. Assume the total 
mols absorbed equal 0.157. Adding the 
solute in lean oil gives 

0.077 


0.457 + +5 103 


1.103 + 0.527 


1.0 


Adjusted absorption calculations and 
residue gas are given in Table 37: 

Repeat Step 6. In the above calcu- 
lation the mols absorbed were found to 
be 0.4294 vs. 0.457 assumed. The XY 
plot for n-butane will be constructed 
with the slope at origin of: 


K(SY;,) =(0.975) (0.5706) 0.556 


0.169 0.4294 
Xr wel) + Ta) — 


With these points the new equilibrium 
line for n-butane is drawn on an XY dia- 
gram given as Fig. 37 (this is the final 
plot, the preliminary one is not includ- 
ed). The operating line is located for a 
slope of L/V=1.103 and 4 theoretical 
plates. From Fig. 37, Y;,=0.010 for n- 
butane. The mols of n-butane absorbed 


= 0.527 


(1+ 3X)= = 1-63 





TABLE 36—Absorption estimate for 





Example 21. 

L(1+2X) Fraction Off gas 
A=————— absorbed Mols/hr_ mols/hr 

Component KV Fig. 28 absorbed TE, 
Methane 0.0276 0.0276 0.0079 0.2781 
Ethane 0.107 0.107 0.0168 0.1402 
Propane 0.414 0.410 0.0985 0.1415 
n-Butane 1.520 0.927 0.1567 0.0123 
n-Pentane 4 95 1.000 0.1480 0.0000 
0.4279 0.5721 
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Where Low-Cost Accuracy Saves 
Time and Labor 





‘UT IN THE FIELD, where main- 
tenance is infrequent and tough 
conditions call for dependable 
measurement, you'll find that 
METRIC American Orifice Meters 
pay off in low-cost accuracy. 

When adjustment becomes nec- 
essary, simple, functional design 
makes this quick and easy. Only 
three tools — screw drive, wrench 
and pliers are needed. 

The fewest possible moving 
parts go into METRIC American 


design — only one part between 
the mercury and the chart record. 
The float is simply constructed — 
placed on the low side to make cali- 
bration easy. Meters can be cleaned 
without upsetting adjustment — 
adjusted without interference with 
working parts. 

METRIC American’s low-cost 
accuracy and easy-to-service de- 
sign, proved the world over, are the 
result of years of measurement 
engineering. 





Technical literature, on Indicating, 
Recording or Integrating Flowmeters, 
Pressure Regulators, Liquid Level and Flow 
Controllers will be mailed on request. 
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is 1.00 (0.169—0.01) = 0.159 vs, 0.1503 
in the above Repeat calculation. 


These correspond to 94 and 89 per 


cent recoveries of n-butane from the. 


wet gas by the graphical and analytical 
procedures of the Sherwood method 
and are to be compared with 91.5 per 
cent by the Edmister method. 


The assumed absorption of 0.457 mols 
for Repeat Step 4 is higher than the 
value of 0.4294 obtained by Repeat Step 
5, yet the results of Repeat Step 6 indi- 
cate that =X should be about this high. 
This difference in total recovery is in- 
consistent with the difference in the re- 
sults for the key component n-butane 
by the graphical and analytical calcula- 
tions. The trouble is in the analytical 
calculations where the L/KV is com- 
puted from the rich L/V and average 
temperature Ks. Effective L/KV values 
should be used. 


A summary of the Sherwood method 
results for this example is given in Table 
38. 


COMPARISON OF RESULTS BY 
SEVERAL METHODS 


The same absorption problem has 
been solved above by four different meth- 
ods, three equation methods and one 
graphical method. Calculation proced- 
ures for the equation methods are out- 
lined in this chapter while the procedure 
for the graphical method is given in 
Part 7. There are a few distinct differ- 
ences in the procedures that can only 
be appreciated by following the example 
solutions in detail. 


One difference is the way in which 
allowances are made for the presence in 
the lean oil of the components being ab- 
sorbed from the wet gas. This is handled 
the same way in the “Series Equation” 
and “Edmister Effective Factor” meth- 
ods. It is handled another way in the 
‘“Horton-Franklin” and the “Sherwood” 
methods. Thus for this problem there 
are two techniques, each used by two 
design methods. 


\nother difference in these methods is 
the way allowances are made for vary- 
ing L/V ratio and temperature. This is 
handled differently in each design meth- 
od. In the “Series” method absorption 
factors on each tray are used. In the 
‘*Horton-Franklin” and ‘“‘Edmister”’ 
methods, effective absorption factors are 
used. In the Sherwood method the ab- 
sorption factors used in the analytical 
calculations of the fractions of each 
component absorbed are evaluated from 
the L/V at the bottom or rich end of 
the absorber and the K values at an 
average oil temperature. For strippers, 
the Sherwood method uses stripping 
factors evaluated in the same manner. 


Horton and Franklin showed that the 
effective absorption factors were in the 
rich half of the absorber, the exact loca- 
tion depending upon the magnitude of 
the factors. From this it appears that 
the Sherwood analytical procedure is 
correct for some of the components and 
approximate for the other components. 
In some cases the use of an L/V ratio at 
the rich end and an average K value will, 
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TABL7 37 -—Repeat calculation of absorption for Example 21. 

















Vv 
Lat=x) fyr—yt] x, xt Yor———XoKo Mols/br 
Com- ° Vn+1 absorbed 
ponent YR—Yo =0.54XoKo YR YR-Yo YR—YL YI 
Methane 0. od 0.030 0.286 0.286 0.0086 0.2774 
Ethane 0.118 0.118 0.157 0.157 0.0185 0.1355 
Propane 0.468 0.460 0.240 0.2400 0.1105 0.1295 
n-Butane ‘1.68 0.94 0.022 0.77 0.0092 0.169 0.1598 0.1503 0.0187 
n-Pentane 5.45 100 0.055 0.22 0.0065 0148 0.1415 0.1415 0.0085 
1,000 0.4294 0.5706 


*From equation (47) and Fig. 28. 


TK’s at lean oil temperatures, as compared with average value used previously. 








TABLE 38.—Material balance for Example 21. 








Material in, mols 


Component Wet gas 
MINN 2s chs aso si-sriarsine toe 0.286 
Re eran eaentaraGalais 0.157 
Se en ere 0.240 
NERA SAAC iret ee 0.169 
| OSE eererrr ee . 0.148 0.055 
"ane eer eee 1.026 
Eee Ee 1.000 1.103 





n oil 


0.022 








Material out, mols———— 








Residue gas Rich oil 
0.2774 0.0086 
0.1385 0.0185 
0.1295 0.1105 
0.0187 0.1723 
0.0065 0.1965 

1.0260 
0.5706 1.5324 








TABLE 39.—Comparison of fractions absorbed from wet gas or absorption 
efficiencies as found by different methods for same problem. 





Plate-to-plate 


calculation by of fundamental 


Horton-Franklin equations 
Example........... 18 
Moethane......... - 0.0336 C.0328 
Ethane........ : 0.125 0.122 
Propane....... 6.506 0.501 
n-Butane..... 0.9185 0.916 
n-Pentane. 0.9568 0.956 


Series applications 


Horton-Franklin Edmister effective 
effective factor factor method Sherwood 
short-cut graphical method 

19 20 21 

0.0325 0.0330 0.030 

5 126 9.1240 0.118 
0.500 0.508 0.460 

0.914 0,915 0.890 

0.956 0.954 C.956 








by chance, give the proper effective value 
of A, but not always. 

These effects of these two items are 
sometimes in the direction of lower 
absorption efficiency for the Sherwood 
method. As can be seen by Example 18, 
the L/V ratio is higher at the top than 
at the bottom of absorbers. Also, the 
equilibrium constant, K, is lower at the 
top than at the bottom of absorbers. 
Combining these two trends gives sub- 
stantially higher absorption factors at 
the top than at the bottom of absorb- 
ers. Using the bottom plate absorption 
factor introduces a larger error for the 
higher boiling components than the 
lighter. This is evident from Example 
19. 

The L/V ratio computed in the re- 
peat steps of Example 21 is about 10 
per cent lower than the L/V ratio found 
for the bottom plate in Example 18 and 
about 30 per cent lower than the top 
plate L/V ratio in Example 18. It can be 
readily appreciated that differences of 
this magnitude have a direct effect on 
the accuracy of the results. Likewise, the 
average K values used in the Sherwood 
method solution of this problem (Ex- 
ample 21) do not introduce the proper 
relative volatility constants into the cal- 
culations. 

The above compares features of these 
methods for making absorption calcula- 
tions. Although the qualitative conclu- 
sions are correct, the quantitative dif- 
ferences may be questioned because of 
the assumptions made in prorating the 
vapor contraction and in estimating the 
temperatures. It will be recalled that 
the “knock-out” on each plate was taken 
as the same percentage of the total and 
that the temperature change was esti- 


mated as proportional to these contrac- 
tions. This is approximately correct and 
may not apply in all cases, but it is rea- 
sonable to assume that the shrinkage will 
be essentially thus. Plate-to-plate cal- 
culations, made by Horton and Franklin 
on this same problem confirm this. 

In illustrating these absorption proc- 
ess calculation methods, solutions of the 
same problem were made by each pro- 
cedure. The problem used is stated in 
Example 18. For Examples 19, 20, and 
21, the same wet gas and lean oil, the 
same pressure and temperature, and the 
same K constants were used. In each of 
these examples the results may be ex- 
pressed to terms of E,, the absorption 
efficiency, which is the fraction recov- 
ered from the wet gas and which allows 
for the effect of the presence of the so- 
lute in the solvent. The following tabu- 
lation in Table 39 gives a comparison 
of the results of these computations. 
Horton and Franklin made plate-to-plate 
calculations for this same problem and 
these results are included in this com- 
parison. 

As can be seen, the results in Exam- 
ples 18, 19, and 20 are in good agree- 
ment with each other and the plate-to- 
plate calculations. The results obtained 
in Example 21 are lower than the others 
for all components except n-pentane. 

In the next installment the absorption- 
stripping process design method pro- 
posed by this author is illustrated by a 
more comprehensive example showing 
how to determine whether stripping or 
absorption prevails for components ap- 
pearing in both lean oil and wet gas. 


x * 
(Part 9 will be published in an early 
issue of The Petroleum Engineer.) 
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Automatie control on 
Portland-Montreal line 


By C. D. BATCHELDER® and R. A. ROCKWELL’ 


@aicinacty the Portland-Montreal 
rude oil pipe line was operated by full 
anual control; however, about six 
nonths ago changeover was made to 
1utomatic control. It is the purpose of 
iis article to discuss the reasons for the 
hangeover, the results obtained with the 
ew control system, and tell of the de- 
elopment of the control equipment used 

this application. Some background 
id operating data are given because 
f their interest and help in giving an 
bjective idea of the control system. 


The Portland-Montreal pipe line was 
constructed during 1941 as a defense 
measure to provide year-round deliveries 
of crude oil to the four refineries at 
Montreal. Previously these refineries re- 
ceived deliveries direct by tanker during 
seven months only, as the St. Lawrence 
River is ice-bound during the five win- 
ter months. The pipe line eliminates an 
approximately 2000-mile round trip by 
tanker, which was particularly impor- 
tant during the war when there was a 


P 615.6 


shortage of ships and the German su »- 
marines were very active along the eas'- 
ern seaboard. 

The main line is a welded line 12 in. 
in diam. constructed of seamless pije 
having a wall thickness of % in. The 
total length of the line is 236 miles with 
166 miles in the United States, crossing 
Maine, New Hampshire, and Vermont. 
the remaining 70 miles passing throug! 
the Province of Quebec from the interna. 
tional border at North Troy, Vermon!. 
to Montreal. 

The Portland-Montreal pipe line was 
financed and constructed by the Stand- 
ard Oil Company (New Jersey) through 
subsidiary companies. The Portland 
Pipe Line Company, a Maine corpora- 
tion, owned and operated the United 
States end of the line and the Montrea! 
Pipe Line Company, Ltd., a Canadian 
corporation, owned and operated the 
Canadian end of the line. Deliveries are 
made to the refineries at Montreal of 
The British American Oil Company, 
Ltd., McColl-Frontenac Oil Company, 
Ltd., Imperial Oil, Ltd., and the Shell 


*Chief Engineer, Portland Pipe Line Corpo- 
tion 


Director of engineering, Mason-Neilan Reg- 


itor Company. 
5 ve 


} 


OETROITS, 
CHICAGO a7 


bs) 


FIG. 1. Tanker and pipe line routes to Montreal. 
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THE PETROLEUM ENGINEER, December, 1947 





nih 
ing 
nt, 


leh 
nt, 


Vas 
nd- 
igh 
nd 
Ta- 
ted 
eal 
jan 
the 
ire 

of 





ny. 2 
ol asa 3 
ell : 









TULSA STOCK includes (from left 
to right) Worthington HR Centrif- 
ugal Refinery Pumps, CF pumps, 
rotary pumps, standard steam pumps, 
and Hivol steam pumps. Convenient 
stock of HR's also in Los Angeles, 
as well as a ‘general line’ stock in 
Houston. 


Now th field stock... 
HR Centrifugal Refinery Pumps 














Types HR and HB. Twenty sizes. 
Capacities up to 1800 £2. I. 
° : 


lection of material permits use for tem- 
‘aig far below zero to B00‘F., 
lor pressures from high vacuum .to 


This is the pump that is standard 
equipment in leading refineries the 
world over—and Worthington has 
plenty of them. 

Because it is ‘made to order” 
for refinery processing, r/ght in 
every single detail, the HR Cen- 
trifugal Pump is carried in stock. 





Type HD. Hydraulically- balanced, 
d ha 


ble-suctio 


With adequate stocks of the hard- 
working HR on hand—not only in 
Tulsa, but also in Los Angeles— 
Worthington can offer fast, efficient 
service On emergency replacement 
or changeover requirements. 

We invite you to take advantage 


of this opportunity to secure an HR 









indies boil- 





heads up to 900 ft. Proper se- 


$.p.m: at 


ing liquids with low submergence. 
Capacities .range from 600 to 3200 
$s up to 700 ft., tem- 
peratures up to 850°F.; pressures up = sures 


pumps. 


—— 
RSS 





Type WH. High-prenure, high- 
temperature, centrifugal hot-charge 
Twelve distinct — of 
superiority, based on years of expe- 
: i hi is 
pag Rujlting Senn oY oe a to 1600 g.p.m., heads to $00 ft. 


- 750 Ib. per sq. in. gauge. to 550 Ib. 
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Centrifugal Pump right from stock. 

For further information proving 
there’s more worth in Worthington, 
contact our nearest District Office. 
Or write to Worthington Pump and 
Machinery Corporation, 4" 
Centrifugal Pump Division, 
Harrison, N. J. 


Ys 4) 


WORTHINGTON 


——— aT 
SF k aaa 
ZL A 












Cc7-16 





Type HL. Several construction ar- 
rangements permit flexibility in op- 
plication. Designed for temperatures 
up to 295°F., or higher with water- 
jacketed stuffing box. Capacities up 


$000 ft. 


95 








ZF eg MONTREAL rr wv Oil Company of Canada, Ltd. In April, 
yr Les ST. CESAIRE | POMPLLING Sucre st } 1946, the Standard Oil Company (New 
Ss LAWRENCE y ss ~~ weROROC TOTAL LENGTH OF I2°LINE 236 MILES Jersey) sold its entire interest in the 
p- @\_- eE-~8 Ff fa c a we a system to these four Canadian compa- 
[amon siren] 2 ai ican nM nies and at that time the four companies 
ma") ~_< - : a 4 formed a new Maine corporation, the 
j , 7 i m 2 ; Portland Pipe Line Corporation and 
| 
| 





Dy ( y 

5 ee gr Eee ‘ LIGHWATER_ ——; if took over the assets and operation from 

' AY UNITED STAT ie Gi ‘ 

A om By A te,. Sy, the Portland Pipe Line Company. 
1 ys on Crude oil is delivered by tanker at the 
¥ Ss new steel and concrete unloading pier 
M A It NWN CE at South Portland, Maine. This pier ac- 
| uwrono commodates two tankers at one time 
total nom, 980 > LANCASTER and hong to ogee ea of —_ 
fa a nl re a an hr. Tankers are unloaded either 
| f ‘ #0 Sc 45h HA ‘. through a 24-in. line, approximately 
Pe SLE three miles long, to the tank farm where 
Jf ty) “\ the first main line pump station is sit- 
tJ “D, : uated, or through a 16-in. line to two 
% _ destin storage tanks on shore. Oil unloaded into 
‘ { l the two shore tanks is later transferred 
\ with centrifugal pumps at the unloading 
station to the tank farm through the 24- 
jf / — \ in. line. Combined storage capacity of 
oe oan ee : Ta the waterfront terminal and the tank 
aa —— f = | 4 station farm is a little over 1,100,000 bbl. 

Sats IESE, There are seven booster stations along 
the line besides the inital station, spaced 
about 30 miles apart. These stations 
handle up to 70,000 bbl. of crude oil a 
day, discharging at a maximum pressure 
of 800 psi into the main line. Portland 
receives oil from 14 or 15 different fields 
in South America and Mid-Continental 
United States, and the crude batched 
through the Portland-Montreal pipe line 
has a wide range of characteristics. Dur- 
ing the war the line carried several 
emergency batches of aviation gasoline 
but now handles only crude oils. Gravi- 
ties range from 19 to 47 deg. API, and 
viscosities from 34 to 1500 SSU (Cum- 
arebo to heavy Colombian). In some in- 
stances crudes with a very high wax con- 
tent are blended to lower the pour point. 
and in other cases high viscosity crudes 
are cut back with casinghead gasoline to 
improve their pumping characteristics. 
Crudes of this nature present a problem 
more or less peculiar to the Portland- 
Montreal pipe line. This line was an ad- 
venture with low temperatures. Atmos- 
pheric temperatures in some locations 
drop to 50 F below zero in winter, and 
oil temperatures in the line drop to 33 F 
above. During the winter months a maxi- 
mum allowable pour point of 20 F is 
maintained to avoid the possibility of the 
oil in the line going solid if there should 
be a forced shutdown with a resulting 
temperature drop in the line. Should this 
happen, it is probable that the system 
would be shut down until the following 
spring. All outside work on the line is 


7 @ST ALBANS 


US SECTION 
LAKE 166 MLES 


CMAMPL AINY 
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“dour. LINGTON ° 

















FIG. 3. Pumps at Raymond station. 


ae done during the summer, as the ground 
uw 1800 is frozen solid in winter and can be 
> 1600 broken only with a pneumatic drill or a 
FIG. 4. Hydraulic J ; 499 “concrete buster.” Pipeliners out in the 
gradient between the © heavy snow have to carry skis or snow- 
stations at Lancaster < 1200 shoes, emergency food rations, extra 
nisl Weer Meske. % 1000 clothing and blankets and a host of spe- 
po cial winter automobile accessories. 

a ha : ot oe Of the eight mainline pumping sta- 

—_ tions, six are electric and two are diesel 2 

TANK 4 (where electric power supply facilities n 

El. 35 » are inadequate). The motors are Elec- 7 
: PORTLAND tric Machinery Manufacturing Company 





tA 
EL 32 FL. 1033 : — 
. in the U. S. and General Electric in Can- 


! 10 - 
eet ws once ada. They are synchronous, unity power 
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HOW TO KEEP YOUR FINGER ON 


PETROLEUM’S PULSE 


FROM WELL-HEAD TO REFINERY 




















Now it's casy to keep t 


described helow, 


controls that will assure m 






KNOW iHE TRUE QUANTITY OF 
CRUDE PRODUCED 


DIRECT READ- 
ING SAMPLER 
TUBE 





PITTSBURGH 
PISTON METER 


The Pittsburgh Oil Field 
Meter and Sampler pro- 
vides an accurate account- 
ing of individual well pro- 


burgh Piston Meter then accurately measures all 
liquid produced. The Sampler automatically and at 
predetermined intervals takes a true composite 
sample of the metered mixture of oil and water. The 
percentage of oil produced is determined by direct 
reading from the graduated Sampler tube. This fig- 
ure applied to the total meter reading establishes the 
true degree of well production. Ask for bulletin OG-350. 
PITTSBURGH 

SAMPLER 


METER AND 
PETey 


¢ 
“<% 


ab on the all-import 
tity phases of crude oil production 
accurate records provided “hy the Pj 
petroleum producers have 


aximum 





ant quality and quan- 
and distribution. For with the 


ittsburgh samplers and meters 


at “ir fi rti 
3 their fingertips the 
revenue from their Operations 


KNOW THE TRUE QUANTITY OF 
CRUDE DISPATCHED TO MARKET 





duction. Simply install Rotocycle meters installed on the outlets from tank 
4 this unit on the line from storage accurately measure the total production from 
; the separator. The Pitts- any field. They are also used to measure the entire 


throughput in a pipe line system. These meters are 
engineered and built to stand up under the most 
difficult conditions. They are available in three sizes 
for either high or low pressure service and may be 
fitted with a variety of registers to suit any field re- 
quirement. Ask for bulletins OG-146, 147, 148, 149, 150 
and 151. 


PIPE LINE METERS 
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FIG. 5. Control system at four booster stations 
factor motors (with the attendant through a check valve to the pump suc- valves on the pump bypasses up to a 


eeonomies) rated at 500 hp, 327 rpm, 
2300 volts. Of the diesels at the other 
two stations, two are 16144-in. by 23-in. 
t-cycle, 6-cylinder heavy duty straight 
Busch-Sulzer engines for 600 hp at 225 
rpm, and two are McIntosh-Seymour en- 
gines for 500 hp at 225 rpm. Pumps are 
positive displacement, triplex double- 
acting plunger type. Fourteen are 
Goulds 6%4 in. by 27 in., two are Pres- 
cott 74g in. by 24 in. Fireproof walls 
with stuffingboxes for the shafts separate 
the pump rooms from the prime movers. 
@ Operation of open system under 
manual control. Originally, this line op- 
erated as an “open” system. A 30,000- 
bbl over-and-short tank at each booster 
station floated on the line. An 8-in. back 
pressure regulator maintained the suc- 
tion pressure to the pumps at or below 
20 psi. If the pumps could not handle the 
full throughput of a preceding station, 
the suction pressure would rise, partially 
opening the regulating valve and shunt- 
ing the excess oil flow to the tank. The 
tank would then take on oil until the 
regulating valve closed again, after 
which the contents of the tanks would 
remain constant or would flow back 
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tion, if the suction pressure declined be- 
low the static tank head. The valve was 
large enough to route the full stream to 
the tank in case of station shutdown. 

Operators formerly controlled station 
pumping rates by hand-operated plug 
valves on bypasses between the pump 
discharge and suction headers. 

This manual control system required 
constant attention by the station opera- 
tors to maintain an even pumping rate, 
and it was the study of this problem that 
led eventually to the adoption of the new 
control system. 

The elevation profile of the territory 
through which the pipe line operates is 
such that between certain pump stations 
there are critical points, especially at the 
slower pumping rates. It can be seen 
that this condition would cause line 
surges and to alleviate this the station 
operators would adjust the pump by- 
pass flow in order to reduce pump 
pounding and smooth out the pumping 
rate. 

Also, the manual contro] system aug- 
mented the work of operators and dis- 
patchers. The operator frequently had to 
adjust the hand lever operated plug 


THE 


dozen times per shift as his dispatcher 
directed. Every time an operator changed 
his bypass setting it would throw off all 
other stations, forcing them to readjust 
their pressures, and so on up and down 
the line. This gave the flow a long-term 
cycling effect. The operator had to ob- 
serve his pressure records carefully and 
relay the data to the dispatcher, who 
would try to correlate the records of all 
stations and direct the operators accord- 
ingly. With the tanks in use the opera- 
tors had to go outdoors and gauge the 
tanks hourly even in the roughest weath- 
er. 

Another problem, and probably the 
most important of all, was contamina- 
tion. With as many as three different 
tenders of varying grades in the 236-mile 
line at one time, the over-and-short tanks 
would be intermittently mixing one 
grade of crude with another. There was 
no positive way to eliminate contamina- 
tion with the station tanks on the line, al- 
though by careful operation it was kept 
to a minimum. This condition was par- 
ticularly serious with lube stock being 
batched through, as any contamination 
seriously affected the refinery operation. 
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valves, and if the economies of greater flow, 
lower pressure drop and less wear-producing 
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The valves you want are = Award 


Edward builds a complete line of steel valves 
for all pressures and temperatures for boiler 
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lhe remedy for this was to operate as a 
losed system and do away with the over- 
ind-short tanks. 

These, then, were the reasons for the 


hangeover to automatic control: (1) To 


top contamination of the various grades 
f crude oils, (2) to maintain a con- 


trolled suction pressure to the pumps. 


to limit the maximum discharge 
ressure, (4) and to simplify the opera- 
rs’ and dispatchers’ work. 
3 Operation under automatic con- 
trol. The purpose of a pipe line is to 
transport oil economically. Automatic 
ontrol must improve this transportation 
is to justify the initial and mainte- 
nee expense. Analyzing the require- 
ents. it is desirable first to separate the 
netions best performed automatically 
rom those that by design and operation 
the pipe line are more simply and 
moothly performed by manual adjust- 
ent. Bear in mind that the complica- 
ons necessarily added by the automatic 
ontrol system must be justified by the 
iperior performance. 
Except in few highly specialized pipe 
installations, operators must be in 
ittendance at all stations. The responsi- 
ility for overall operation always re- 
1ins in the hands of the operators. The 
mtrol system and the control mechan- 
ms. therefore, have to be relatively 
mple so that the station personnel, 
iether regular or relief, can handle all 
rdinary operations and maintenance. 
Che controls must be usable tools to as- 
t the operator in performing functions 
ir better than he can do with manual 
ins. They should relieve the operator 
the jobs that require continual tire- 
me adjustments. 


@ Description of the control system. 
The system chosen for automatically 
ntrolling the Portland-Montreal pipe 
is based on series operation of the 
tion and discharge controllers. This 

ic method has been used by a num- 

of pipe lines, handling both refined 


products and crude, with the details of 


tine 


equipment, installation, and opera- 
modified to meet local conditions. 

This control system and its individual 
lements is illustrated by Figs. 5 and 6. 

Control valves: The 3-in. angle-type 

to-close control valves are installed in 

s-over lines between the suction and 
ischarge headers. These are two valves 
each station, one for each pump. 
ese provide for suction and discharge 
ssure control on either or both 
imps 

The valve has a diaphragm motor 

essure range of 3 to 15 psi. That is, 

valve is open until the controller 
itput air pressure increases to 3 psi, 
vhen it will begin to close. Further pres- 
ire increase progressively closes the 
ilve until at 15 psi it is shut. Increased 
pressure to the valve tends to close 
valve, reducing the bypass flow 
iround the pumps, increasing the flow 
hrough the station. 

Low limit suction pressure control. 
he measuring element of the suction 
ontroller measures the suction of the 
tation. The predetermined control point 

set at about 25 psi or more depending 

the conditions at the individual sta- 
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FIG. 6. Showing series operation of controllers 


tion. The output air pressure of the dis- 
charge controller is the air pressure 
supply to the suction controller. 

Assuming that the discharge pressure 
is below the control point of the dis- 
charge controller (about 800 psi), the 
output pressure of this controller is al- 
ways the same as its air supply pres- 
sure—in effect, the discharge controller 
is by-passed. When the suction pressure 
is greater than 25 psi, the output air 
pressure of both suction and discharge 
controllers is 15 psi; therefore, the con- 
trol valve is shut. 

If the suction pressure begins to drop 


below 20 psi, the suction controller im- 
mediately reduces the air pressure to the 
3-in. angle valve. This opens the valve 
when the air pressure is below 15 psi. 
thus bypassing back to suction some of 
the outbound oil flow. 

The range of the recording and con- 
trolling pressure instrument is 0 to 250 
psi, with protection for 100 per cent over- 
load or to a total of 500 psi. 

High limit discharge pressure control. 
The measuring element of the discharge 
controller measures the discharge pres- 
sure. The predetermined control point is 
set at about 800 psi. 


FIG. 7. Control panel at a typical station. 
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NATIONAL SECTIONS 


for the answer to your condensing 
and cooling problems 





National Cast Iron Condensing and Cooling Sections have sold them- 
selves to many satisfied customers over a period of years by meeting 
the following basic requirements of process equipment: 


ea 


(4 ) PERFORMANCE 
CZ.) DURABILITY 
C3.) SIMPLICITY 
— 
C#) ECONOMY 


Please consult with us on your future condensing and cooling 
requirements. Write for our Catalog CP-16. 


The National Radiator Company —~ 


2-2 1 CENTRAL AVtwwe .. . JOHNSTOWN, PENNSYLVANIA 
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Assuming that the output air pressure 
from the suction pressure controller is 
15 psi, the output air pressure from the 
discharge pressure controller is also 15 


psi so long as the station discharge pres- * 


sure is below the control point of 800 
psi. Therefore, the valve is shut. 

If the station discharge pressure be- 
zins to exceed 800 psi, the discharge con- 
troller immediately decreases its output 
1ir pressure to the control valve. This 
increases the bypass flow to suction, 
limiting the station discharge pressure to 
800 psi. 

Series operation of the suction and dis- 
charge controllers, Either the suction or 
discharge controller may govern the 
actual opening (exposed area) of the 
control valve, but never both at the same 
time. The maximum air pressure to the 
control valve diaphragm is 15 psi. Either 
controller can reduce this pressure, and 
the controller that establishes the lower 
output air pressure governs the valve 
opening. 

Independent nozzle air supply pres- 
sure on suction controller. When the dis- 
charge controller comes into operation, 
the control mechanism of the suction 
controller is completely bypassed. At 
this time the output pressure from the 
discharge controller is the only supply 
pressure available for the pilot and noz- 
zie. If the output from the discharge con- 
troller is below 10 psi the nozzle and 


FIG. 9. Pilot-operated back 
pressure regulator protects 
pump suction manifold. 









FIG. 8. Control valve in cross-over line between suction and discharge headers. 


pilot operation is sluggish; below 7 psi, 
they are inoperative. Therefore, an in- 
dependent nozzle air supply of 20 psi is 
brought to the suction controller. 

@ Operation of the Portland pipe line 
control system. The major functions of 
the control system are to: 

1. Set and maintain within limits the 
throughput of the initial station at Port- 
land. 

2. Adjust the individual booster sta- 
tion pumping capacity to the throughput 
of the initial station at Portland. 

3. Limit the minimum booster station 
suction pressure (inbound). 

4. Limit the maximum booster station 
suction pressure (inbound). 

5. Limit the maximum station dis- 
charge pressure (outbound). 

The originating station at Portland 
sets the discharge control to maintain an 
optimum constant discharge pressure. 
This determines the pipe line through- 
put. Under constant operating condi- 
tions a fixed discharge pressure will hold 
the flow constant. Variation in flow re- 
sults when tenders with different viscosi- 


ties are introduced. The change in flow 


from one tender to a second tender is 
gradual as the first tender becomes dis- 
placed in the line. The discharge con- 
troller gives the operator a simple means 
of setting the precise discharge pressure 
and the line throughput. 

Unless operating conditions are such 
that there is a bottleneck at some booster 
station, all stations normally operate on 
suction control. When the suction pres- 
sure is held constant, the booster station 
pumps out all that comes into it. If the 
flow entering a station increases, the 
suction pressure tends to increase and 
the controller further throttles the valve 
(Fig. 8) in the bypass around the pump. 


This increases the station pumping ca- 
pacity to match exactly again the quan- 
tity entering the station. Thus, any 
change in throughput made at Portland 
causes all booster stations to adjust their 
pumping capacity to match. This is the 
only way a closed system can operate. 

Holding the suction pressure to a 
minimum permits the line to operate at 
the lowest static pressure permissible 
with the line throughput. The suction 
pressure must be held to a positive value 
for the pump to fill properly on the suc- 
tion stroke, otherwise pounding results. 
The suction pressure at various stations 
is frequently set at different values, de- 
pending on the hydraulic gradient of the 
line entering the station. 

In order to protect the pump suction 
manifold against high static pressure a 
10-in. pilot-operated back pressure regu- 
lator (Fig. 9) functions on the suction 
line to the pump. This regulator is set at 
175 psi and so long as the pressure is be- 
low 175 psi the valve is wide open. If the 
suction pressure tends to exceed 175 psi, 
the regulator closes as required to pre- 
vent further pressure increase. When the 
incoming line pressure exceeds 185 psi 
the relief valve opens, relieving to tank- 
age. 

The discharge controller setting estab- 
lishes the maximum discharge pressure. 
When the pressure tends to increase be- 
yond this setting the discharge controller 
opens the pump bypass valve as required 
to limit the pressure. 

@ Selection of type of control equip- 
ment. In selecting the type of controller 
to be used, the major considerations were 
ruggedness and simplicity. Both the suc- 
tion controller and the discharge con- 
troller are proportional controllers, with- 
out reset. The use of reset would permit 
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4 The steep deck slope, only obtainable in Wiggins Roofs, is 
le one of the most important advances made in floating roof 
; design. Combined with the new and ingenious drainage fit- 
4 tings—shown above—a Wiggins Hidek Floating Roof is a 
“ guarantee of safe operation under all conditions of water load. 
: Other exclusive features of Wiggins Hidek Floating Roof 
, design include — Triple Seal Protection — Breathing but no 
: Venting—Large Pontoons—for easy and quick inspection— 
: all are illustrated through the medium of three dimensional 
; phantom drawings in the new bulletin on the press. 

; Write for a copy today. 
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Because you can REINFORCE 
joints by using WEDGE Chill 
Rings with the patented SPLIT 
Feature, it is possible to use 
THIN WALL pipe and save 
time, labor and material. 


WEDGE Chill Rings REIN- 
FORCE the joints, making 





them the strongest part of the 
line—so strong that under 
shock, strain or vibration, the 
pipe will fail before the joints. 








| 
| 


| 
| 





Great savings are being made | 
with this improved welding | 
method. It will pay you to | 


investigate. 


Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 


>WEDGE | 


) Spt CHILL RINGS 
»SAVE MONEY ( 
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FIG. 10. Suction pressure records; Left, manual 
control; Right, automatic control (closed system). 


FIG. 11. Discharge pressure records: Left, manual 
control; Right, automatic control (closed system). 


a constant control point under load 
change where the proportional controller 
allows the control point setting to vary, 
and the setting index does not always 
indicate the exact control point. Reset 
was avoided as its disadvantages out- 
weighed its advantages. First, it adds 
complication in requiring two stabilizing 
adjustments instead of one. So far as line 
operation is concerned, it is important 
that the controller level] out the pressure 
and flow following any change as quickly 
and smoothly as the pipe line system will 
permit. Rocking the line and nursing 
pressure waves should be avoided. It is 
true that with proper adjustment of the 
reset rate (very slow rates) stability can 
be achieved with reset. With stations 
spotted from Portland across the border 
into Montreal, however, it seemed im- 
practical to introduce the intricacies of 
reset into isolated stations where skilled 
instrument service would be very hard 
to get. 

The major reason for not using reset, 
however, is that the suction and dis- 
charge controllers are interlocking con- 
trollers operating the same control valve 
(see Fig. 5). In operation either the suc- 


tion or the discharge controller positions 
the bypass control valve. The controller 
that is not operating the valve is by- 
passed with either full supply pressure 
or the diaphragm pressure equalized in 
the reset control system. If operating 
conditions then require the controllers 
to swing from suction to discharge con- 
trol or vice versa the position of the pro- 
portional band may be at any location 
with respect to the setting index, and ap- 
preciable deviation in pressure may re- 
sult until the reset has had time to bal- 
ance out the contro] point. The propor- 
tional controller has the advantage that 
the proportional band remains fixed with 
respect to the setting index. Its operation 
is never discontinuous, which is not true 
of a reset controller balanced at a 20 psi 
supply pressure when the contro] valve 
is fully closed at 15 psi. 

The only way to vary the capacity of 
large constant speed positive displace- 
ment pumps is to bypass the flow from 
the discharge header to the suction head- 
er. This is a pretty tough control valve 
application. The required valve capacity 
is large and the pressure drop across the 
valve is appreciable. The normal dis- 
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handling MARSH GAUGES 





MARSH ALONE HAS 
THE "'RECALIBRA- 
TOR''—quickest and 


most satisfactory 


way to correct a 
gauge that has been 
knocked out of ad- 
justment through im- 
proper handling. 


Marsh branch plant 
at Houston offers 
shipment from stock, 
facilities for re- 
pairing all gauges 


@ Wherever you are, there’s a supply of 
Marsh Pressure Gauges nearby. We have not 
only developed pressure gauges for every 
phase of the petroleum industry, we have also 
made them available wherever. oil is pro- 
duced, transported or refined. To further ex- 
pedite distribution and service in the oil coun- 
try there is a Marsh branch plant at Houston 
with complete facilities for servicing all 
makes of pressure gauges. 

The harder you are to please, the better 
you will like these gauges that are engineered 
down to the last detail for every service en- 
countered in the oil industry. In the Marsh 


Mastergauge you have an instrument guaran- 
teed accurate within 14 of 1% of reading—a 
gauge with a finer monel and stainless steel 
movement, lathe turned bourdon tube and 
moistureproof, vaporproof case—a gauge that 
sets a new standard for quality and stamina. 

The Mastergauge is made in types for 
every application—as a Christmas tree gauge, 
an oil country boiler gauge, and with effec- 
tive diaphragm protection as a mud pump 
gauge. The line includes the finest of hydrau- 
lic gauges and Reid Vapor Test gauges. Ask 
for new oil industry bulletin containing con- 


vincing facts about Marsh Gauges. 


JAS. P. MARSH CORPORATION, Denartment M, Skokie, Illinois. 


“THE STANDARD 
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charge pressure is 600 to 800 psi. The 
normal suction pressure is 25 psi. The 
pressure drop across the valve is thus 
575 to 775 psi. The control valve em- 
ployed (Fig. 8) is a 3-in. angle-type 
valve with heat-treated stainless steel 
trim, hardened to a Brinell of 500 or a 
Rockwell C of 50. The handwheel shown 
on the diaphragm motor is for setting the 
opening of the valve manually. The 3-in. 
valve has a reduced area port, and is 
chosen to give a maximum of 25,000 bbl 
per day at 600 psi pressure drop in the 
full open position. 

Cavitation is one of the serious prob- 
lems met with when control valves oper- 
ate on liquid service under high pressure 
drop. Excessive erosion in valve body 


trim and adjacent piping mark the cavi- 
tation condition, and in this case there 
was also a rumble and vibration with 
unbearable noise. Extensive experiment- 
al work was done in the hydraulic lab- 
oratory and at the booster stations to 
determine the valve plug contours and 
the piping arrangement to produce a 
quiet and satisfactory valve for this serv- 
ice. 

@ Performance of pipe line under 
automatic control. Six months of opera- 
tion under automatic control show re- 
sults that are most satisfactory. The 
charts in Figs. 10 and 11 contrast pres- 
sure records made under automatic con- 
trol with those taken from manual con- 
trol of the closed system. 



















=Lvo2_ 





1voo} 
f-2tLOHn = 
















aaa 
/so1saasVv 


svwoo, 

LOH 

-"GuEe =| 
\ 





| | process. 











S 


Wy at? 
hee 


\ 
\ 
\ NW" 





BITURINE, or other high grade coatings are products 
of modern chemical engineering skill; their protective 
qualities against electrolytic or all corrosive actions are 
the result of chemical research. 


HILL, HUBBELL pipe protection, mechanically applied in- 
doors, assures the positive effectiveness of good coat- 
ings. HILL, HUBBELL thorough pipe cleaning, temperature 
controlled priming and hot coating—and—wrapping, 
give you the maximum in modern pipe protection. 


For TIME enduring pipe protection specify the H & H 








The charts in Fig. 10 are records «{ 
the suction pressure at the North Wat: :- 
ford station. Chart dated April 13 is . 
record showing manual control with ¢! 
pipe line operated as a closed syste; 
Manual control meant adjusting t! 
position of the plug valve in the bypa 
around the pump, based on constant «©: 
servation of the suction pressure. Cha: 
dated May 13 is a record of suction pres- 
sure under automatic control. 


Fig. 11 shows records of the dischar;:« 
pressure with the station under manual 
control and under automatic suction con- 
trol. Notice how the discharge pressure 
under manual suction control varies, re- 
flecting the pattern shown in the suction 
record. The discharge on automatic pres. 
sure contro] again reflects the general 
characteristics of the suction pressure, 
indicating smoothness in line operation. 
The gradual increase in discharge pres. 
sure beginnng at 9 a.m. is the result of a 
change in tender. 


The dispatcher’s work is now much 
pleasanter. His problem is to direct the 
output of South Portland, the initial 
pumping station, so that the station of 
least capacity can handle the throughput 
while there is minimum energy loss 
through throttling valves in the system. 
To cut back on the throughput, the initial 
station merely resets the control point of 
the discharge pressure controller to a 
lower valve, and does the same during 
transition from a high viscosity to a low 
viscosity tender. 


Tr nor @& B& 


p= 


With this system the over-and-short 
tanks will serve during scraper opera- 
tion. About every two to three weeks the 
scraper is started through the line, and 
the tank at the next station goes on the 
line just before its calculated arrival. 
The tanks at the first two booster stations 
are connected to relief valves on the in- 
coming line, so that in case the suction 
pressure exceeds 185 psi, the crude oil 
flows to the tanks. Should either of these 
stations have a shutdown, the incoming 
stream is bypassed to the next staton, 
with a decrease in throughput of ap- 
proximately 33 per cent. The tanks are 
now blocked off and serve only as insur- 
ance in case of emergency. 

One expects that the pipe line man- 
agement and engineers would approve 
a control system such as this because 
they can recognize the overall advantages 
in it and see that uniformity of operation 
pays off; however, engineers do not have 
to operate the booster stations, do not ex- 
perience the strained watchfulness, 
physical exertion, or exasperatng repe- 
tition of movement necessary to manage 
a station under manual control or under 
a poorly integrated automatic control 
system. Nor do they have to cope with the 
maintenance and adjustment of a highly 
complex control system. The station op- 
erator is the man who lives with the 
control system, and his independent 
opinion of its operating merits has an 
importance all its own. When the new 
control system was first put in, the Port- 
land pipe line operators were somewhat 
skeptical, but after a short period they 
found the automatic control to be a prac- 
tical working system, Kk 
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HERE’S HOW FAST’S Eliminates 
Perishable Parts! 


No matter which type of Fast’s Coupling you use, you 
can be sure of this. . . it will be all-steel throughout .. . 
without a single perishable part! As an example, the 
exclusive “rocking bearing,’’ shown above, provides a 
positive metal-to-metal seal to protect the load-carrying 
oil against moisture, dust and grit. No perishable pack- 
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HERE’S HOW FAST’S Are Constructed— 
Simple as A-B-C! 
See the simple development of Fast’s self-aligning 
Couplings. A splined hub on each shaft end. A sleeve 
with internal splines to mesh. Oil in the sleeve, kept 
between the splines by centrifugal force, carries the load 
between the splines. 








These Facts 








About the 


ORIGINAL Gear-Type @xojehe)ebate) 


Can Save You Costly Co 


upling Sh utdowns 





















— 
vent 


s 

yun 
TM 
Ce had 






: mm 
QTM 
Ly To 























er" as one unit. 





HERE’S HOW FAST’S COUPLINGS 
Compensate for Misalignment! 
The floating sleeve takes a neutral position. All forms of 
misalignment are compensated for between the lubri- 
cated faces of the splines, equally divided between the 
driving and driven members. The entire assembly re- 















WE HAVE a complete line of couplings for immediate 
delivery. Get full details on Fast’s Couplings now 
by writing for our complete catalog. Just drop a 
line to: Koppers Co., Inc., Fast’s Coupling Dept., 322 
Scott St., Baltimore 3, Md. 


FAST'S 


self-aligning 

















HERE’S HOW FAST’S COUPLINGS 
ARE USED 


This Fast’s Coupling connects a turbine and lean oil 
pump at Chicago Corporation, Carthage, Texas... 
another application where uninterrupted power trans- 
mission is of top importance. When you buy Fast’s 
Couplings, you buy many years of top engineering 
experience, Koppers’ high standard of workmanship and 
unexcelled coupling service. Result: longer machine life, 
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4.) lower upkeep costs, minimum shutdown losses. 
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Design and construction of compressor plants* 


By PAUL D. TORREY*, Consulting Petroleum Engineer 


@ Abstract. This paper considers the 
design and construction of plants for 
the compression of air and gas to be 
injected into partially depleted reser- 
voirs for the purpose of increasing the 
recovery of oil. Most gas or air repres- 
suring projects are on a small scale com- 
pared to the large compressor plants 
employed for pressure maintenance in 
new fields. 


Preliminary tests, under competent 
engineering supervision, are essential 
for the selection of compressor facilities 
having adequate capacity for the repres- 
suring program. Lack of sufficient nat- 
ural gas may require the use of air fon 
repressuring which will result in corro- 
sion problems as well as produce haz- 
ards from possible explosions. 


Compressors commonly used in re- 
pressuring operations are of the recipro- 
cating type and are usually double act- 
ing. Formulae are presented for determi- 
nation of brake horsepower requirements 
and for the volumetric displacement of 
the compressor cylinder. The need for 
close control of engine fuel and for con- 
sideration of the supercompressibility 
factor are emphasized. A formula for cal- 
culating the efficiency of compressors is 
presented and it is shown that if the ratio 
between intake and discharge pressure 
is much greater than from 4.5 to 5 two 
stages of compression should be used. 


Adequate sized pipe connections for 
intake and discharge are essential for 
efficient compressor performance. A 
graphical method for determination of 
average momentary flow rate for a com- 
pressor cylinder is presented. 


An efficient cooling system is essential] 
for trouble-free and low-cost compressor 
operation. The volumes of water re- 
quired to maintain certain temperature 
differentials between intake and outlet 
water for a thousand horsepower plant 
are listed, and plans for a dual cooling 
system are described and illustrated. 


Specifications for quality of cooling 
water are given and methods of water 
treatment in common use are described. 
Poor cooling water will result in deposi- 
tion of scale or in corrosion, or, fre- 
quently, both troublesome effects. Film 
inhibitors of various types are receiving 
increased attention for certain types of 
scale formation and corrosion. Growth 
of microorganisms must be controlled by 
chemical treatment. Various alkaline 
compounds used for water treatment 
may have a very detrimental effect on 
the wood used in the construction of 


*Presented before American Petroleum Insti- 
tute Southwestern District Division of Produc- 
tion, Shreveport, Louisiana, May 17 and 18,1946. 
(Revised 1y47). 
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cooling towers. Methods for combating 
this harmful effect are reviewed. 

The removal of dust from both air and 
gas in areas where dust storms prevail 
will reduce wear on moving parts in 
both the engine and compressor cylin- 
ders to a minimum. Cooling and filtra- 
tion of lubricating oil will preserve it in 
good condition for months of continuous 
service. 

Safety devices to prevent overheating 
and to protect against explosions are 
necessary equipment for compressor 
plants used in air and gas repressuring 
operations. 

The types of building commonly used 
for compressor plants are described. 
The vertical, angle-type of gas engine- 
driven compressor has had excellent 
performance records and is being rather 
generally adopted for new installations. 
Benefits of operating compressors below 
rated capacity are cited. 

Cooperation with the compressor 
manufacturer in the design of plant lay- 
out is desirable, and proper attention 
should be given to plant foundations. 
@ 1. Introduction. In a majority of the 
fields where gas is being introduced into 
the producing formation to stimulate the 
production of oil there is no source of 
high-pressure gas occurring in a natural 
reservoir that may be used in the place 
of artifically compressed gas. Occasion- 
ally an oil field, in which repressuring 
may be contemplated, is located in prox- 
imity to a transmission line that can 
supply gas at the pressure and in the 
volume desired for the initial stages of 
the secondary recovery operation. How- 
ever, in course of time some form of 
compression plant will be required al- 
most inevitably for the cycling of pro- 
duced gas and for the manufacture of 
casinghead gasoline. Frequently, a com- 
pression plant may already be available 
or a vacuum plant may be converted for 
the purpose desired. 

As the amount of increased produc- 
tion, in terms of actual barrels of oil per 
day, may be small, even though the per- 
centage increase may be substantial, the 
utilization of all possible existing facili- 
ties will be favored generally. However, 
the same fundamental principles and 
considerations that will govern the selec- 
tion of new equipment and its installa- 
tion and operation will apply to the 
problems involved in the reconversion to 
new use of plants designed originally 
for other purposes. Therefore, in this 
chapter, primary attention will be de- 
voted to the requirements associated 
with the design and construction of new 
compressor plants for secondary recov- 
ery operations. 

As economy in the initial investment 
and in operating expense over the con- 


siderable period during which the re. 
pressuring program may be effective will 
control directly the profit that may be 
anticipated, the margin of which many 
times is small, elaborate plants, such as 
are found frequently in modern pressure 
maintenance operations, are not com- 
mon in secondary recovery work. The 
moderate volumes and pressures gener- 
ally required to produce the desired ef.- 
fects in the older, shallow fields are not 
comparable to the requirements for pri- 
mary pressure control in deep, high- 
pressure reservoirs. If such should be the 
case, many presently successful gas re- 
pressuring operations would not be feas- 
ible, because of high development cost. 


@ Il. Preliminary tests. The studies 
that should be conducted and the labora- 
tory tests that should be made to deter- 
mine the recovery of oil that can be ex- 
pected from a contemplated gas repres- 
suring operation have been considered 
adequately by various authorities, no- 
tably in the recent API study on “The 
Criteria for Determining Oil Fields’ Sus- 
ceptibility to Secondary Recovery Meth- 
ods”!, and by Earlougher?. The neces- 
sity for such investigations should be ob- 
vious and may be emphasized on account 
of the almost certain disaster that will 
result from ill-advised attempts to ob- 
tain increased oil recovery where the 
content of the reservoir is insufficient or 
where the physical properties of the res- 
ervoir are unfavorable. 


Having established that conditions in 
a reservoir are favorable for a repressur- 
ing program, field tests, under compe- 
tent engineering supervision, should be 
made in order to determine the number 
of injection wells and the pressure-vol- 
ume relations that will be required. The 
technique that should be employed in 
field tests and the methods that should 
be used for their power interpretation 
have been discussed in detail by Bossler 
and Dickey*, and by Cable*, and need 
not be repeated herein. The information 
so obtained will enable the selection of 
compressor facilities having adequate 
capacity for the projected repressuring 
program. 

Preliminary engineering studies 
should include, of course, a thorough in- 
vestigation of the available gas supply. 
If the supply is found to be deficient 
and cannot be increased from other 
sources, the decision must be made 
whether it should be supplemented im- 
mediately by air or whether plans 
should be made to begin repressuring on 
a restricted scale and expand it subse- 
quently as more gas may become avail- 
able after a complete cycle has been 
established. As the writer has pointed 
out previously®, the use of air for repres- 
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ring, either alone or mixed with com- 
|. istible gas, will produce various tech- 

cal problems that should receive care- 
ful consideration before it may be 
adopted. The urgency for augmented oil 
production may be the controlling fac- 
tor in determining whether an imme- 
diate larger increase will compensate for 
the inescapable operating problems that 
will accompany the use of air in repres- 
suring projects. 

The design of every repressuring plant 
sould be sufficiently flexible to permit 
expansion or reduction in capacity or in 
operating pressure as changing condi- 
tions, brought about by an increase in 
the repressured area or by the depletion 
of the reservoir, may require. Therefore, 
generally it will be found to be more 
practical to install several compression 
units of moderate size rather than one 
large unit capable of supplying the en- 
tire calculated output. Whether all the 
compressors should be housed in one 
building or should be distributed about 
as individual units will depend, among 
other things, upon the geography of the 
field, the amount of new pipe line con- 
struction that will be required, and upon 
the possible future expansion of the 
project. In some of the intermittent type 
of injection systems, which have gained 
considerable popularity in certain of the 
eastern fields, the use of small, semi- 
automatic units, that require only pe- 
riodic attention, has proved to be very 
practical. Elsewhere, and especially in 
unitized fields, integrated operations 
may result in economies that cannot be 
overlooked. No fixed rule that might be 
applied to all conditions may be of- 
fered, and the foregoing discussion is 
presented principally to focus attention 
to the need for competent engineering 
supervision in the formulation of plans 
for each particular project. 


@ Ill. The design of compressor 
plants. (1) The compression of gas. The 
gas repressuring of older fields as a 
means for increasing oil recovery in- 
volves the compression of the injection 
medium and its subsequent introduction 
into the reservoir by means of intake 
wells. Practically all compressors em- 
ployed for this work are of the recipro- 
cating type that may be operated by di- 
rect connection to the source of power 
by a connecting rod or by a belt drive. 
The compressor will consist of one or 
more cylinders containing close-fitting 
pistons and valves so arranged and oper- 
ated to permit the intake of low pressure 
gas and the escape of high pressure gas 
into and from the compression cylinder. 
Most modern compressors are double 
acting; that is, gas is taken into the 
cylinder at the crank end while it is 
being discharged from the head end on 
the up stroke of the piston and vice 
versa on the return stroke. However, on 
some of the smaller projects, single act- 
ing compressors are still in use. 

In actual practice the compression of 
gas always involves some change in tem- 
perature and there is always some loss 
of heat due to radiation from the cylin- 
ders and to water or oil cooling. Thus, 
the process of compression is not truly 


isothermal; neither is it truly adiabatic, 
but rather it is in an intermediate stage 
known as polytropic and may be ex- 
pressed in accordance with the follow- 
ing formula: 

PV" =—P,.VF=C.... 
Where: 

P = absolute pressure of the gas in 

lb. per sq. in., 

V = volume of the gas in any conven- 

ient units, 

n = the exponent of compression, and 

C = a constant. 

The exponent of compression “n” 
may be determined from an indicator 
diagram and according to Gill® is de- 
pendent upon the characteristics of the 
gas compressed, the degree of cooling, 
the condition and design of the compres- 
sor valves, and to the condition of the 
rings in the compression cylinder. Oper- 
ating experience has indicated that an 
approximate value of 1.2 for “n” is 
fairly close to actual conditions in the 
average compressor, but may vary de- 
pending on whether dry or wet natural 
gas or air-gas mixtures of varying pro- 
portions are used. 

(2) Power requirements of compres- 
sors and fuel control. With the value of 
“n” either determined or assumed, the 
horsepower required for the compres- 
sion of a given quantity of gas in a 
given length of time can be determined. 
For all practical purposes, the power re- 
quired for compression is of less impor- 
tance and should not be confused with 
the somewhat larger brake horsepower 
that the prime mover must deliver to 
the compressor both to compress the gas 
and to overcome the friction in the mov- 
ing parts of the compressor. According 
to Gill®, the brake horsepower can be 
calculated by the use of the following 
formula: 


B.hp. per MM. cu. ft. = 
44.5 n R®- pa 1 
as i ae 


R? 
[4 x tee ee (2) 


Where: 

B.hp. per MM. cu. ft. = b.hp. of com- 
pression per million standard cu. ft. of 
gas at 14.7 lb. per sq. in. and 60°F. per 
24 hr., 

n = exponent of compression 

R = pressure ratio 

1 

P, = discharge pressure in lb. per sq. 

in., abs., and 

P, = intake pressure in lb. per sq. in., 

abs. 

In equation (2) the constant “10” is 
regarded as being applicable for com- 
pressors up to a range of 200 to 300 hp, 
generally about the maximum size used 
in secondary recovery work. 

The supply of fuel gas for compressor 
engines must be regulated precisely and 
the apparatus for this purpose should be 
of simple construction and should not 
require frequent repairs or adjustments. 
The last regulator should be sufficiently 
sensitive to maintain the pressure with a 
variation of less than 1 per cent. For in- 
stallations where more than one four- 
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cycle compressor unit are required, a 
common fuel header, of sufficient size 
that there will be a pressure drop of only 
from 3 to 5 in. of water for the entire 
length, has proved to be quite satisfac- 
tory. Where the use of air-gas mixtures 
for fuel can be anticipated, adequate 
provision should be made for increased 
intake of fuel in relation to air. 

Ignition of the gas in the compressor 
engine has usually been by means of 
magnetos or by direct-current impulses 
from storage batteries. Quite recently 
individual] direct-current rectifiers of the 
copper oxide type have been developed 
as a substitute for the forms of ignition 
equipment just cited. These units utilize 
electric energy from a 440-volt, 3-phase, 
60-cycle source, and with an integral 
transformer, they supply steady and uni- 
form direct current for the ignition sys- 
tem of all engines. 

(3) Displacement and capacity of 
compressors. The volumetric displace- 
ment of a compressor is the volume of 
gas, measured at intake conditions of 
temperature and pressure, that the com- 
pressor will handle for any given time 
period. For a single acting compressor 
it may be determined by the following 
equation: 

D, = 0.000454d°LN. . . . . (3) 
Where: 


D, = nominal displacement in cu. ft. 

per min.; 

d = bore of compressor cylinder, in.; 

L = length of piston stroke, in., and 

N = speed of compressor, rpm. 

If the nominal displacement in M. cu. 
ft. per 24 hr. is desired, equation (3) 
can be changed as follows: 

p, — 9.000454 d* LN X 60X24 (4) 
. 1000 ; 

For double-acting compressors, a cor- 
rection in either equation (3) or equa- 
tion (4) must be made for the reduced 
capacity on the reversed stroke because 
of the volume of the piston rod extend- 
ing through the cylinder. Ordinarily, 
these corrections may be obtained from 
tabulations supplied by compressor man- 
ufacturers, but should these not be avail- 
able the factors may be determined by 
actual measurement of the bore of the 
cylinder, the length of piston stroke, 
the dimensions of the piston, and the 
diameter and length of the piston rod. 

(4) Efficiency of compressors. The 
volumetric efficiency of a compressor is 
the ratio of the volume of gas actually 
handled under the conditions of pres- 
sure and temperature prevailing at the 
intake to the volume discharged by the 
compressor piston in a given time pe- 
riod. It is a function of the clearance 
ratio, which is the ratio of the clearance 
volume to the displacement volume, the 
ratio of absolute discharge pressure to 
absolute intake pressure, and the expo- 
nent of compression, as defined in Title 


III-1 herein. As stated by Gill®: 


E, = 0.98 —c(R’—1). . . . (5) 
Where: 

E, = volumetric efticiency, 

c = clearance ratio (clearance is the 


volume of space in the compres- 
sor cylinder enclosed between 
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the cylinder wall, piston face and 
valves when the piston is at the 
end of the stroke for the given 
end of the cylinder), 

R = ratio of absolute discharge pres- 
sure to absolute intake pressure, 
and 

n = exponent of compression. 

(5) Effect of supercompressibility of 
natural gas on compressor performance. 
When conditions of pressure and tem- 
perature prevail that cause the gas that 
is to be compressed to deviate from the 
ideal gas laws, consideration must be 
given to the supercompressibility factor 
in order to predict accurately the vol- 
ume throughput and the horsepower re- 
quirements for the plant. The effect of 
supercompressibility is more prominent 
at high pressures, but even in low pres- 
sure operations, if gas carrying an ap- 
preciable hydrocarbon content heavier 
than methane is being handled, there 


= 
— 
_ 
«2 


1. Rate of flow factor curves. 


may be a very considerable deviation. 
Consegently, unless the effect of the 
supercompressibility factor is under- 
stood, it may be discovered, after com- 
pressors have been installed, that the 
throughput volume and the horsepower 
requirements are much larger than that 
calculated. 

The effect of supercompressibility of 
natural gas upon compressor perform- 
ance has been treated very adequately 
by Ridgeway‘ who has developed the 
following formulae for the determina- 
tion of cylinder capacity: 

Cylinder capacity = cylinder capa- 
city calculated neglecting supercom- 

i 
pressibility i @y (6) 
= cylinder displacement 
E,, < suction lb. per sq. in. abs. < 520° 
7, < 14.7 >< (460 -|- t? suction) 
(7) 


From “Calculating Pipe Sizes for Compressor Cylinder,” by 
B. C. Thiel, The Petroleum Engineer, November 1943, p. 135. 
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Where: 


E,, = volumetric efficiency, 

E, = volumetric efficiency, and 

Z, == supercompressibility at suction 

pressure and temperature. 

If the brake horsepower disregarding 
the supercompressibility factor has been 
determined for a unit volume of the gas 
to be handled, the brake horsepower re. 
quirements recognizing supercompressi- 
bility can be ascertained by multiplying 
the theoretical brake horsepower by the 
average of the suction and discharge 
supercompressibility factors. However, 
as discussed in detail by Ridgeway’, 
since the effect of supercompressibility is 
to increase the capacity of the compres. 
sor cylinder, the horsepower require- 
ment will increase proportionately as 
the actual expanded volume bears to the 
expanded volume calculated according 
to the ideal gas laws. 

(6) One and two stage compression. 
If the ratio between intake pressure and 
discharge pressure is much greater than 
from 4.5 to 5, the temperature of the 
gas becomes very high, which may effect 
harmfully the oi] used to lubricate the 
compressor and, thereby, may result in 
damage to the cylinder walls and the 
valves. By the use of two-stage compres- 
sion, with the gas passing through inter- 
coolers between stages, an overall pres- 
sure ratio of up to 25 may be obtained 
without excessive temperatures develop- 
ing in either cylinder. 

If the need for two-stage compression 
is obvious, the work of compression 
should be divided as equally as possible 
between the two stages. 

(7) Pipe connections for compressor 
installations. The flow of gas from a 
compressor cylinder varies from zero to 
a maximum with each complete revolu- 
tion. Gas is taken into the cylinder dur- 
ing part of one stroke and is discharged 
during part of the next stroke, the exact 
amount taken in and pushed out being 
dependent upon the volumetric ef- 
ficiency of the compressor cylinder. The 
rate at which the gas is taken in and 
discharged depends, of course, on the 
speed of the piston. Therefore, since the 
gas is not going in or leaving the com- 
pressor at a constant rate the average 
rate of delivery of gas should not be 
used to determine the most efficient size 
for suction and discharge lines. An as- 
sumption of constant gas flow from the 
compressor will result in the selection 
of too small sizes of pipe that, in turn, 
will be responsible for the development 
of a greater drop in pressure between 
the compressor and the header than 
would take place by the use of pipe of 
larger diameter. The pressure drop. 
brought about by undersized piping, fre- 
quently may be the reason why an other- 
wise correctly designed compressor 
plant will not deliver its rated capacity 
or to do so must operate under an over- 
load. 

If a compressor plant has more than 
one unit, the headers connecting the 
compressors should be large enough to 
take care of the gas flowing to or from 
the compressor cylinders when all of 
the units are synchronized. If too smal! 
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TODAY the economy of Tret-O-Lite demulsification 
compounds is recognized by oil producers everywhere. 
Years of application to crude oil emulsion problems 
under all producing conditions have resulted in the 
development of effective fast-performing formulas 


that deliver maximum savings in money, time and 


production. Call your Tretolite field engineer... his 


0 o ts laboratory background and years of practical experi- 


St. Lovis 19, Missouri Los Angeles 22, California 


DEHYDRATING DESALTING 


Complete Service for Every Field 


ence should prove profitable to you. 





headers are installed the capacity of the 
station will be decreased and the horse- 
power required to compress a unit of 
gas will be increased. Losses in horse- 
power have been reported amounting to 
as much as 35 per cent of the produc- 
tive horsepower in plants having under- 
sized piping or any restrictions in the 
headers or intercoolers. 

Methods for the determination of the 
average momentary flow rate for the cyl- 
inder during the suction or discharge 
stroke have been developed by Thiel* 
and may be used to calculate the most 
efficient size of intake and discharge 
pipe fittings. In discussing a rate factor 
curve, Fig. 1, which eliminates much of 
the burdensome graphical analysis of 
calculation, Thiel states: “This curve, 
(Fig. 1), is based on a double acting 
compressor cylinder having a crank rod 
ratio of 1 to 5. This ratio was chosen 
because it is closer to the present-day 
\merican practice. Using this curve re- 
quires that only the volumetric ef- 
ficiency and the piston displacement of 
the cylinder be known. The rate factor. 
corresponding to the volumetric  ef- 
ficiency is found and multiplied by the 
piston displacement giving the average 
rate of flow in cu. ft. per min. For single- 
acting compressors the rate factor must 
be multiplied by twice the piston dis- 
placement to arrive at the correct aver- 
age rate of flow.” 

It is contended by some engineers that 
correct sizes for suction and discharge 
lines can better be determined by actual 
measurements in surge chambers which 
serve to eliminate or diminish the ampli- 
tude of the pulsating flow. Under some 
conditions, it is believed that this method 
will provide a better approximation of 
flow velocities. 

When two or more cylinders take suc- 
tion from or discharge into the same 
pipe line the average rate of flow for 
this group of cylinders is not the summa- 
tion of each of their average rates of 
flow. In this case the solution can be 
either graphical or algebraic. The 
graphical solution is better because it 
shows the maximum and minimum rates 
of flow during the time gas is flowing to 
or from the compressor cylinder. 

Where high pressures must be carried 
on the system, a design of pipe connec- 
tions to and from the compressor units 
to conform to Section 3, Division 2 of the 
Code for Pressure Piping by the Ameri- 
ean Standards Association, designated 
as ASA-B 31.1-1942, is favored. This is 
the same code employed for oil and gas 
pipes within the operating limits of re- 
fineries and conformance to it provides 
an additional safety factor to the con- 
centration of employes and valuable 
equipment in the relatively restricted 
area of the compressor plant. 

For the greatest operating efficiency, 
the intake pipe to the compressor should 
be as short and direct as possible. The 
use of long radius elbows is favored 
wherever bends may be necessary. The 
size of the intake pipe should be equiva- 
lent to the full diameter of the intake 
opening of the compressor cylinder, and 
if the intake pipe is longer than 12 ft.. 
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the next larger size should be employed. 

Discharge pipes should not be smaller 
than the full size of the discharge open- 
ing from the compressor cylinder and 
should run directly to an aftercooler, if 
one is used, and should be equipped 
with suitable traps and drain valves for 
the removal of any liquid that may accu- 
mulate. Straight discharge pipes are 
preferable and if any bends are neces- 
sary long radius elbows should be used. 
As discharge pipes are invariably hot, 
protective insulation against burns is de- 
sirable. 

All connections to the discharge cylin- 
der should be flanged so that the cyiin- 
der can be removed without disturbing 
the pipe system, and all discharge pipes 
should be so anchored or supported to 
reduce vibration, resulting from the pul- 
sating discharge of the compressor, to a 
minimum. 

Control of pipe vibration has been 
one of the most difficult problems con- 
nected with the design of compressor 
plants. The use of exceptionally rigid 
pipe may reduce vibration to a mini- 
mum as well as heavy clamps or anchors 
at the points where the most noticeable 
vibration takes place. The adoption of a 
form of exhaust silencer to break down 
the most prominent pulsating effects is 
a promising, fairly new method to com- 
bat the problem of vibration, where 
clamps and anchors will not permit nor- 
mal contraction and expansion of the 
pipe, which will result from changes in 
temperature. 

(8) The cooling system. According to 
Thiel®, an inadequate or unsuitable cool- 
ing system for the cooling of internal- 
combustion engines and gas compressor 
cylinders has increased the maintenance 
cost of compressor stations substantially. 
Plans, therefore, for an effective cooling 
system are of great importance. 

If the compressor plant should be sit- 
uated adjacent to a continuous and plen- 
tiful source of chemically satisfactory 
water supply, little concern need be 
given to the cooling system for it may 
be assumed that the internal system sup- 
plied by the manufacturer will be satis- 
factory. In arid or semi-arid regions 
where the source of supply is not ade- 
quate to permit the wasting of the cool- 
ing water, a cooling pond or a tower 
must be constructed in order to permit 
the reuse of the water. Such an installa- 
tion will permit a better temperature 
control of the cooling system, it being 
obvious that the differential between 
winter and summer outdoor tempera- 
tures in most parts of the United States 
will result in expansion and contraction 
strains within the compressor cylinder 
that will result in excessive liner and 
piston wear. On this account, a closed 
cooling system that is charged with 
clean, pure water, which permits careful 
control of temperature differential and 
the formation of scale, under conditions 
of limited water supply is most desir- 
able. Where conditions permit, con- 
densed steam can be used advantageous- 
ly for this purpose. 

Various types of cooling systems have 
been described by Thiel®. He emphasizes 
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that careful consideration should be 
given in the selection of pumps for the 
cooling system and particular attention 
should be given to the effect of small 
changes in head on the capacity of cen- 
trifugal pumps. It is recommended that 
a preliminary plan of the water cooling 
system should be developed that will 
show the length of the system and all 
fittings and connections, and the prob- 
able pressure drop through heat ex- 
changers, cooling coils, and engine and 
compressor jackets. By adding the va- 
rious pressure losses the total pressure 
loss may be determined, and knowing 
the quantity of water to be circulated a 
tentative selection of pump capacity can 
be made. All such determinations and 
a complete plan of the entire cooling 
system should be submitted to the com- 
pressor manufacturer and checked by 
him before an order is made for new 
equipment. 

As stated by Thiel", “In an open cool- 
ing water system where the water is 
cooled by means of a cooling tower, the 
daily make-up of water is never less than 
5 per cent, which causes an accumula- 
tion of sludge in the cooling water tower 
basin great enough to necessitate the 
draining of the system and cleaning of 
the tower basin every few months if the 
formation of scale in the engine jackets 
and cylinder heads is to be held to a 
minimum. Then, too, the faculty of 
water in an open system of absorbing 
oxygen from the air makes the oxygen 
loaded water highly corrosive when it 
is heated and the oxygen released in the 
engine jackets and heads. This is partic- 
ularly true in water-cooled piston rods 
as the oxygen will attack steel with 
greater avidity than cast iron. In a 
closed system, the amount of makeup 
water is almost negligible provided the 
system is free from leaks. 

The most reliable closed system is 
one where the pump draws the water 
from the overflow tank or standpipe and 
forces the water through the heat ex- 
changer and the engine to the overflow 
in the overflow tank or standpipe. The 
overflow tank or standpipe should have 
its cover vented to the atmosphere and 
be so constructed that the water surface 
exposed to the air is a minimum. The 
overflow line from the engine should 
enter the standpipe a short distance be- 
low the normal level of the water in the 
standpipe so as to prevent any splash- 
ing, as this would increase the amount 
of air dissolved in the water, but this 
should be high enough to provide for a 
continuous slope upward from the en- 
gine to the standpipe. This will release 
any entrained air or gas in the cooling 
water stream, in fact, all piping should 
have an upward slope from the time it 
leaves the pump discharge until it enters 
the standpipe. 

If, due to necessities of design, the 
water piping must deviate from a con- 
tinually rising line at any point, an auto- 
matic air vent or a small bleeder line 
should be installed at the high point in 
this line. 

All water piping should be calculated 
for water velocities not exceeding 4 ft. 
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per sec. and in case this velocity creates 
too great pressure drop due to long pipe 
lines, the pipe size should be increased. 
The quantity of water necessary to cool 
an installation containing 1000 b.hp. in 
main units is 525 gal. per min. for a 
20°F. differential, 700 for a 15°F. differ- 
ential, and 1050 for 10°F. differential. 
These quantities contain the cooling 
water necessary for the auxiliary en- 
gines and other auxiliaries requiring 
cooling, and are based on the heat dis- 
sipation of an oil-cooled piston 2-cycle 
engine with water-cooled exhaust mani- 
fold. 

There are three general methods of 
constructing a closed cooling system. 
One is to install tubes through which the 
treated cooling water is led near the bot- 
tom of an evaporating cooling tower. 
The second is to use a shell-and-tube 
type heat exchanger, flowing the raw 
water through the tubes and the treated 
water around them. The third is the ra- 
diator type that has proved to be ad- 
vantageous in small plants situated in 
arid regions. The selection of whichever 
system is used depends upon the gen- 
eral layout of the station and its situa- 
tion in regard to the water supply. 

\s the power requirements for the cir- 
culation of cooling water are consider- 
able, any system that does not provide 
for effective heat exchange with a mini- 
mum of pumping may prove to be quite 
expensive. In the modern compressor 


FIG, 2. Flow diagram of cooling system using induced draft tower. 
24 IN. MAIN GAS LINE 





plant water cooling is required for com- 
pressor engine jackets, electric genera- 
tor engine jackets, compressor cylin- 
ders, lubricating oil coolers, and for in- 
tercoolers and aftercoolers of the com- 
pressed gas. The use of a common source 
of cooling water in one continuous sys- 
tem does not permit desirable tempera- 
ture and quality control, so as a sub- 
stitute a two-circuit system has been de- 
veloped by Dawe'® that provides low 
power cost, close temperature control, 
and which may be modified to meet re- 
quirements of warm and cold climates. 
Two separate systems are used. One, the 
hot system, circulates water through the 
compressor cylinder jacket and genera- 
tor jackets in parallel. The proper vol- 
ume of cooling water is carried 140°F. 
and has a maximum rise of 10°F. Fig. 
2 shows diagrammatically the fiow in 
such a system using atmospheric sec- 
tions. Fig. 3 shows a similar system mak- 
ing use of shell-and-tube exchangers. 
This type of hot system may have the 
temperature controlled by installing an 
automatic control to bypass the cooling 
coils. The temperature rise is small and 
the quantity of water circulated and in 
makeup is at a minimum so water qual- 
ity is easily controlled. The second, or 
cold system, circulates water through 
the compressor and generator oil coolers 
in parallel and finally through the com- 
pressor cylinder jackets, the excess 
water flow being bypassed. This volume 


of water is such that the temperature 
may be controlled by use of an auto- 
matically controlled bypass valve, and 
the closed system allows for close qual- 
ity control with little makeup water. 
This system operates at a temperature 
of about 110°F. inlet and about 120°F. 
outlet. 

The use of the two separate systems 
allows segregation of cooling coils in the 
cooling tower and better distribution of 
cooling water. 

(9) Quality of cooling water and 
water treatment. The water supply rec- 
ommended for efficient compressor per- 
formance should have the following 
properties: 

Dissolved oxygen — preferably zero, 
but not more than 0.05 cc. per liter. 

pH value — not less than 8. 

Oil—none. 

Suspended solids—none. 

Hardness—CaSO, and MgSO, added. 
not more than 15 p.p.m. CaCO, and 
MgCO, added not more than 75 p.p.m. 

Organic matter — not more than 5 
p.p.m. 

Chloride—not more than 6 p.p.m. in 
terms of chlorine. 

All makeup water should be of the 
same analysis. 

The complexities and necessary dif- 
ferences in water treatment over the en- 
tire country are so great that a multitude 
of processes have been developed for 
adaptation to varying local conditions. 
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(hese have been considered in adequate 
detail by Sanders’? and by Hammer- 
schmidt '* and are summarized herein. 

The heat generated by internal-com- 
bustion engines and by compressor cyl- 
inders must be carried through the 
cylinder walls and connecting rod sur- 
faces to the cooling medium. Likewise, 
intercoolers and aftercoolers must trans- 
mit heat through treating surfaces to 
prevent overheating and the troubles re- 
sulting therefrom. Any insulating mate- 
rial produced by the deposition of scale 
or by corrosion defeats the purpose of 
the cooling system and will be the 
source of continued trouble unless elim- 
inated. A scale of 0.020 in. thickness 
may reduce the transfer of engine heat 
by 10 per cent; 0.125 in. by as much as 
30 per cent; and 0.250 in. by 40 per cent. 
The treatment of water to prevent the 
deposition of scale and to control cor- 
rosion, therefore, is of paramount impor- 
tance. 

Corrosion and the deposition of scale 
can be separated into two general classi- 
fications. The first includes the problems 
resulting from corrosion by gases such 
as oxygen, carbon dioxide, and hydro- 
gen sulphide; from flinty dirt, and from 
bacteria and algae. The second includes 
the formation of scale from the deposi- 
tion of insoluble carbonates, sulphates, 
and silica. 

Corrosion from the gases can be a 
very serious problem and is combated 
by various methods. Potassium or so- 
dium dichromate have been used for pro- 
tection against oxygen, but because of 
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recurring contamination, large quanti- 
ties of these chemicals are required. As 
a substitute and because of their value 
for other forms of corrosion control, the 
use of inhibitors is receiving increasing 
attention. A variety of materials have 
been used for this purpose, among 
which are calcium and sodium hydrox- 
ide, sodium carbonate, silicate, and 
phosphate, tannin, and organic gluco- 
side derivatives that are known as gluco- 
sates. The glucosate treatment has 
proved to be effective under some con- 
ditions, since very thin protective films. 
having a permanent nature, are formed. 
In addition, they are reported to afford 
positive prevention of siliceous deposi- 
tions. Other forms of treatment result in 
objectionable products or are more ex- 
pensive. Dust can be removed by effec- 
tive cleaners as hereinafter described. 
and the growth of microorganisms can 
be controlled by treating the water with 
chlorine or copper sulphate. A combined 
treatment of ammonia and chlorine is be- 
ing favored as a means for prolonging 
germicidal efficiency of the treatment. 


The most simple method for the re- 
moval of calcium and magnesium com- 
pounds from the cooling water is the 
zeolite process, which substitutes sodium 
for the objectionable positive radicals. 
Also used extensively is the lime-soda 
process, which changes the soluble cal- 
cium and magnesium bicarbonates to in- 
soluble compounds that are precipitated 
and can then be filtered out. 

In some very hard waters, pretreat- 
ment of the water by the zeolite or lime- 


soda process and then subsequent treat- 
nent to maintain finely divided insoluble 
material in colloidal suspension, may be 
required. It is reported that beta gluco- 
side and certain of its derivatives have 
been used effectively for secondary in- 
ternal treatment. 


(10) Cooling towers and heat ex- 
changers. Mention has been made pre- 
viously of the desirability of automatic 
volumetric control of the cooling water, 
of proper water velocity, and of the volu- 
metric requirements to produce certain 
heat differentials. The figures that have 
been presented include the water neces- 
sary for average auxiliary cooling pur- 
poses. 

Cooling towers should be designed to 
remove as much heat from the water as 
can be extracted per unit of space occu- 
pied by the structure. The water is 
sprayed from the top of the tower and 
is maintained in a finely dispersed condi- 
tion by counter currents of saturated air 
maintained in open systems by natural 
draught and in closed systems by forced 
draught with a fan. The water coming 
from the spray jets usually falls on a 
distribution deck, which keeps it sepa- 
rated into fine streams and carries it 
through troughs to the series of descend- 
ing baffles that finally carry it to the 
accumulating pond or tank. 

As is well known, cooling towers are 
chiefly constructed from some decay re- 
sistant wood such as cypress or red- 
wood on a steel framework. The use of 
alkaline chemicals in water treatment 
has a detrimental effect on the structure 
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For Longer Service Life 


_ ALL J&L PERMASET PREFORMED WIRE ROPE 


Now Lubricated with BRONZ-LUBE... 


The insert above was drawn from an actual 
photomicrograph. It shows how fine flakes of 
special, soft bearing metal contained in BRONZ- 
LUBE fill spaces between all wires and strands 
providing smooth bearing surfaces which 
reduce wear caused by internal friction. 
BRONZ-LUBE is fluid when applied, at high 
temperatures, but after cooling forms a closely 


adhering coating that will not melt below 200°F. 


Wire ropes are machines and like all 
machines need the best lubricant to 
give long service life. BRONZ-LUBE 
a new exclusive J&L wire rope lubri- 
cant, contains minute particles of soft 
anti-friction bearing metal. This new 
expensive lubricant with exceptional 
qualities for adhering to steel has been 
developed through months of research 
by J&L wire rope engineers and 
lubrication experts. Each individual 
wire, each strand and the entire J&L 
wire rope is coated with this superior, 
longer lasting lubricant. It reduces 
wear caused by internal friction when 
the rope is working under heavy loads 
and flexing over sheaves and drums. 
BRONZ-LUBE having a high film 
strength of 50,000 lbs. per square inch 
will not “‘squeeze out” between rope 
wires under extreme lateral pressures. 

In addition to being a better lubri- 





. . . Containing soft alloy bearing metal that 


plates each wire and strand for longer wear! 


cant, BRONZ-LUBE is water repellent 
—retards washing off even in salt 
water. BRONZ-LUBE prevents cor- 
rosion . . . resists abrasion. The perfect 
bond between BRONZ-LUBE and 
steel wire provides a plating composed 
of petroleum and soft bearing metal 
that does not creep, wipe off, or drip, 
even on a hot summer day. Yet it is 
extremely flexible and does not harden, 
crack or decrease in adhesion at 40° 
below zero! You get all these advan- 
tages at no extra cost when you buy 
J&L Wire Rope lubricated and pro- 
tected with BRONZ-LUBE. 

All J&L permaset preformed wire 
rope is lubricated with BRONZ-LUBE. 
It is already setting new performance 
records in earth moving, material han- 
dling and oil well drilling. You can 
obtain this longer service . . . reduce 
your maintenance costs with J&L 


JONES & LAUGHLIN STEEL CORPORATION 
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BRONZ-LUBE protected Wire Rope. 
Place your order now with your J&L 
wire rope distributor or any J&L sales 
office or warehouse. 


Keep exact wire rope performance 
data. For free wire rope service record 
cards and convenient plastic holder, write 
on business letterhead to Wire Rope Sales 
Dept., Room 918 Jones & Laughlin 
Building, Pittsburgh 30, Pa. 
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of the wood, producing what is known 
as delignification. The combination of 
the sodium ion with the lignins, tannins, 
and cellulose ingredients of the wood 
renders it so porous that it will not hold 
nails or other attached hardware. The 
lumber will actually take on the appear- 
ance of premature rotting. 

The control of the process of deligni- 
fication of wood is a most important 
problem where alkaline compounds are 
required for water treatment. No posi- 
tive method for the complete elimination 
of this process is known, but there are 
means for minimizing its effects. Im- 
pregnating all wood work with oil has 
been used in some installations, but this 
form of treatment produces fire hazards 
and also makes possible the contamina- 
tion of the water with oil. Another meth- 
od that has been used recently to retard 
delignification is to treat the lumber, 
after fabrication, with water repellent 
chemicals and thus prevent the cooling 
water from penetrating the grain struc- 
ture of the wood. Coating the woodwork 
with aluminium or asphaltic paint is a 
temporary protective measure, which 
has to be repeated about every year with 
resultant shut down of the plant. 

Various authorities are emphasizing 
the use of fans and radiating types of 
coolers for both oil and jacket water. 

(11) Air and gas filters. The removal 
of dust, dirt, and pipe scale from the air 
and gas used in the engines driving com- 
pressor cylinders and from the gas to be 
compressed may be necessary to prevent 
excessive abrasion of cylinder walls and 
ends. This is particularly true in parts 
of the Mid-Continent and Southwestern 
areas where dust storms prevail. 

If it is determined that filtration of 
air is desirable, care should be exercised 
that the equipment installed is of suf- 
ficient size that minimum pressure drop 
is created between the atmosphere and 
the engine cylinder. This is particularly 
essential for two-cycle engines whose 
power output is quite sensitive to a 
slight pressure drop. However, for both 
two-cycle and four-cycle engines, any re- 
striction in the free air intake to the 
combustion cylinder will tend to enrich 
the combustible mixture and may cause 
the engine to run hot. 

The removal of dust from gas to be 
compressed and to be used for fuel can 
be accomplished in various ways. The 
most common method is to mix the gas 
intimately with some liquid so that the 
dust particles will be moistened, and 
then run it through a scrubber to re- 
move any liquid, carried along as a fine 
cloud suspension, in addition to the mois- 
tened particles. A light oil is usually 
used in the scrubber, which can be fil- 
tered as it becomes dirty and then reused. 

The use of electronic dust precipita- 
tors has been suggested, and it is be- 
lieved that these devices will enable a 
quite thorough dust removal by a much 
less complicated process than the one 
that is in general use at the present time. 

(12) Oil coolers and filters, Since the 
pistons in power cylinders of many mod- 
ern compressors are cooled by circulat- 
ing oil rather than by water, the proper 
ifter-cooling of the oi] before it is re- 
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circulated is essential. Such coolers 
should not create a high-pressure differ- 
ential and should have high heat ex- 
change capacity. The cooling water used 
for this purpose should be circulated 
separately from the water used for inter- 
coolers and for the cooling of the com- 
pressor cylinders, for the compressor 
may operate at a considerably higher 
temperature than might be desirable for 
the oil system. 

The oil used for cooling the power 
cylinders is also generally used for lu- 
brication purposes and, therefore, must 
be filtered for the removal of all fine 
and probably abrasive particles, and of 
sludge. Oil filters commonly use some 
adsorption materia] that tends to sweeten 
the oil, remove dirt and carbon particles, 
and any unsaturated materials that may 
tend to form by the heat of combustion. 

With proper filtration and reclama- 
tion of the oil, its lubricating properties 
can be maintained for months of contin- 
uous service. 

(13) Safety devices. Safety devices 
for compressor plants should be consid- 
ered under two cassifications, these be- 
ing: Instruments for the protection of 
the plant against overheating, etc., and 
instruments for the prevention of explo- 
sions where air-gas mixtures are being 
compressed. 

Devices such as overspeed stop and 
safety stops, which are actuated by low 
lubricating oil pressure, high cooling 
water temperature, and subnormal cool- 
‘ing water flow have been in common use 
for several years. More recently safety 
devices have been available that can be 
attached to bearings and which will shut 
down the unit automatically if the bear- 
ing temperature becomes excessive or if 
the clearance between moving parts be- 
comes too great. Both the output and in- 
put of the compressor can be controlled 
automatically to conform to changes in 
pressure requirements and thus prevent 
overloading when pressure conditions 
exist which might damage any part of 
the installation. 

If the new, direct-current rectifiers, 
previously described, are used for en- 
gine ignition, a positive interrelated con- 
trol is provided between the electric gen- 
erators, water and oil circulating pumps, 
and engines. If electric power should fail 
for any reason, the compressor and cir- 
culating pump stop simultaneously, 
making it impossible for a compressor to 
overheat by running without water circu- 
lation. However, in this system each en- 
gine has its own individual rectifying 
unit, so an entire series of compressors 
need not shut down because of the fail- 
ure of one ignition element, which is 
always a possibility when a central bat- 
tery and charger system is used. 

Methods for the calculation of the 
explosive limits of lease gas and appara- 
tus for the determination of the same 
have been described in detail by Nielsen 
and Yuster'® and are here referred to as 
being complete and adequate. In addi- 
tion to the installation of flame arrestors 
in discharge lines and shear reliefs one 
of the most practical methods yet devel- 
oped for the prevention of explosions is 
the safety cylinder, described recently 


by Squires'*. When mixtures of air and 
gas within the explosive range are 
brought to the compressor plant, the 
safety cylinder automatically will short- 
circuit the entire ignition system, there- 
by stopping the engines immediately and 
shutting down the plant. Changes to safe 
proportions of air and gas then can be 
made before the operation of the plant 
is resumed. 

(14) Plant buildings. In the installa- 
tion of any compressor station, provision 
should be made for the possible need for 
future expansion as well as for conven- 
ient and efficient operation of the ma- 
chinery selected originally. A compres- 
sor needs a clean, light room, with ample 
space around it for cleaning of parts and 
inspection. Room must be available so 
that pistons can be removed and re- 
placed quickly if there be need for such 
service, and for repair or replacement of 
any part of the cooling system. 

As pointed out by Thiel", the use of 
medium speed engines for driving com- 
pressor cylinders has decreased the size 
of the buildings necessary to house the 
main units in a compressor station. A 
distance of 10 ft. between machinery 
and the building walls is suggested and 
an alleyway of 5 ft. around all moving 
units. 

Buildings for the housing of compress- 
ors generally consist of a steel frame- 
work resting on a solid concrete base- 
ment wall that is carried up to the main 
floor level. Where basements are includ- 
ed as a part of the plant building, the 
floor is generally not more than 4 ft. be- 
low the grade line, which allows the 
compressor piping to come out of the 
station above grade. The outside headers 
are then laid on concrete supports and 
all outside valves are in plain sight of 
the station operators. Catwalks are built 
to each valve for the convenience and 
safety of the operators. A solid brick or 
reinforced concrete wall is carried from 
the floor to the top of the window sill and 
galvanized iron is used generally for the 
rest of the wall and for the roof. The 
windows are steel sash ventilating type 
and should be air-tight as possible. The 
installation of a travelling, overhead 
crane with capacity of not less than two 
tons will help to reduce maintenance 
cost. 

The heating of a compressor station 
building can be done by an exhaust gas 
furnace or boiler that is supplemented 
by a gas or oil-fired boiler for emergen- 
cies. In areas where dust storms are 
prevalent, some stations are supplied 
with waterwashed air, which has con- 
siderable bearing upon the maintenance 
cost of the plant. Another recent inno- 
vation is the placing of the motor driven 
water pumps in a small house at the 
cooling tower and having them remote 
controlled from the switchboard in the 
auxiliary house. This decreases the 
length of the water lines and also de- 
creases the size of the auxiliary build- 
ing. The auxiliary building is of the 
same general construction as the main 
building except that it does not have a 
basement. In it are placed the auxiliary 
engines direct-connected to generators, 
the air starting compressors, the station 
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. « « Provides Outstanding Performance for a Steam Rig 


The 34-10-FE Draw Works, powered bya 14x14 
Twin Steam Engine, incorporates features that 
have won the whole-hearted approval of opera- 
tors. Some of these features are: 


No. 3% API Double Hoisting Drive Chain 
54” Dia. x 10%”’ Water Cooled Brake Rims 
28” Dia. x 40” Hoisting Drum 

Popular Type “‘K"’ Brakes 


Controlled water circulation to the heat-treated 
rolled forged alloy steel brake rims increases 


their life, makes brake lining last longer and 
greatly improves braking efficiency. 


Accurate machine-cut sprockets with flame-hard- 
ened driving faces play an important role in the 
increased life of this Draw Works. 

The Cascade Lubrication System furnishes a con- 
tinuous circulation of oil through individually 
controlled lines to each enclosure where it is 
sprayed over the chains and returned by gravity 
to the reservoir. 


If you want dependability and economy, investi- 


gate Ideal Draw Works. They have provided 
outstanding performance and established many 
drilling records under all kinds of service 
conditions, in all parts 

of the world. 
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office, spare parts and supplies store 
room, lockers, and wash room. 

(15) Selection of compressor mach- 
inery. A great variety of compressor 
machinery is used in air and gas repres- 
suring operations ranging from the old- 
er belt-driven types, to horizontal direct- 
driven, to the more modern vertical di- 
rect-driven types. Most repressuring 
projects, as previously stated, do not re- 
quire the large, elaborate installations 
utilized in big pressure - maintenance 
projects or in the transmission of gas 
over long distances by pipe line. How- 
ever, many of the efficient practices and 
economies of operation that have been 
developed in the larger plants can find 
direct and profitable application in the 
design of smaller units for secondary re- 
covery projects. 

Because of their light weight, the ver- 
tical, angle-type, high-speed, gas engine- 
driven compressors were adopted widely 
during the war years. Machines of this 
type have had excellent performance 
records, which combined with their flex- 
ibility and the fact that their operating 
cost is generally little if any more than 
for the horizontal type, have made them 
quite popular. The higher speed com- 
pressors have introduced problems of 
vibration that were not present in slow- 
er moving machinery, and, obviously, 
they require greater attention to cooling 
and to lubrication. 

Altheugh no installations of centrif- 
ugal compressors are known in second- 
ary recovery work, it would seem that 


centrifugal compressors might be given 
— ee 





consideration for any installation that 
is designed to operate with large volumes 
and at less than 500 lb. per sq. in. dis- 
charge pressure. Manufacturers report 
great efficiency and economy from cen- 
trifugal compreseors in the lower pres- 
sure ranges. 

In any compressor installation the use 
of several smaller-sized units rather than 
only one larger unit is preferable. Such 
an arrangement allows for the smallest 
loss in compressor capacity in the event 
of a breakdown of any single unit, and 
for the smallest investment in spare 
capacity. However, increasing the num- 
ber of individual units increases the cost 
of foundations, the size of the building. 
the extent of the piping, inventory of 
spare parts, etc. Many plants are de- 
signed to operate somewhat below their 
rated capacity, so that if one unit should 
break down the same volume of gas 
could be delivered temporarily by the 
remaining units operating under full 
rated load. 

@ IV. Construction of compressor 
plants. (1) Plant lay out. Before the 
construction of any compressor plant is 
begun, careful attention should be given 
to the layout in order that all factors 
that will add to long range efficiency and 
economy of operation may be considered 
and utilized. A location in proximity to 
pumping powers and tank battery may 
permit some saving in labor cost. In most 
repressuring projects the compressor 
plant may be an integral part of a nat- 
ural gasoline manufacturing unit, and, 
as such, must be situated conveniently 
with reference to roads and railroads as 
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The Lufkin “Mezurall” Tape- 
Rule is small and lightweight, but 


what a whale of a measuring job it does! 


Takes inside and outside measurements. The 


concave blade is stiff enough to be projected un- 
supported, yet it flexes easily around angular objects. 
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well as to producing and injection well- 
Every compressor manufacturer that ha- 
been consulted has stressed the desir- 
ability of close cooperation between the 
manufacturer and the operator in the de 
sign and erection of a new plant. That 
this is both a prudent and practical 
recommendation, cannot be questioned. 

(2) Foundations. As described by 
Thiel*!, the base for all compressor: 
foundations should be a mat extending 
under and beyond the actual foundation 
unless these foundations can rest upon 
solid rock, in which case the founda. 
tions should be insulated from the rock 
by some vibration dampening material 
such as cork. The mat should be large 
enough to extend to within a foot or so 
from the building foundations, but 
should never extend to or under the 
building foundations as this would trans- 
mit any engine vibration to the building 
walls. In all cases the foundation should 
be carried to a depth below frost line, 
which should not be assumed but deter- 
mined accurately by climatic conditions. 

If there is any question regarding the 
character of the subsoil, test borings 
should be made in advance at the pro- 
posed location for the compressor plant 
and should be examined by a foundation 
expert who can advise regarding the size 
of foundation that will be required and 
the type of materials that should be 
used in its construction. Where the sub- 
soil is weak, and particularly where it 
may be waterbearing, piles to support 
the mat, with braces to resist horizontal 
displacement, may be required. These 
piles should be driven to solid ground 
with the outside row of piles sloped with 
their tops toward the center of the mat. 

All compressor foundations in any one 
building should be set on the mat in that 
building and anchored securely to it. 
This is the best means of eliminating any 
horizontal shaking forces, as the shak- 
ing forces developed by one unit will 
have a tendency to counteract the forces 
of another unless all units are synchro- 
nized, a condition that does not exist in 
a compressor station except for short 
periods of time. The lower or tension side 
of the mat should be well reinforced and 
keys should be cast into the top of the 
mat at those surfaces where the com- 
pressor foundations are to rest so as to 
tie the mat and the foundations into one 
solid mass. 

With the compressor foundations 
keyed into the mat, they further should 
be well reinforced at all points that may 
be subject to tensile stress. All founda- 
tion bolts should be surrounded by a 
pipe or duct whose diameter is at least 
2.5 times the diameter of the bolt and 
extends into the foundation for a dis- 
tance of at least 15 times the diameter 
of the bolt. These ducts should be kept 
free of concrete when the foundation is 
poured. This is done to facilitate lower- 
ing of the engine base over the founda- 
tion bolts. In the case of large horizontal 
units where the foundation bolts are 
very long, the duct should run down to 
the foundation washer so that the bolt 
can be removed when the engine main 
frame is skidded on to the foundation. 

The foundations are generally built 
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with a step or shelf in them approximate- 
ly 14 in. below the floor line, which acts 
as a support for the floor beams. A step 
or shelf may also be put in the building 
wall foundation for the same purpose. 
When the floor is poured a strip of in- 
sulating material, such as pitch-impreg- 
nated felt at least 1 in. thick, is placed 
between the edge of the floor and the 
foundations, or the gap filled with 
asphalt. This helps to prevent any hori- 
‘ontal forces or vibrations from being 
transmitted from the engine foundations 
to the building wall. Both foundation 
block and mat should be cast in single 
pours with anchors of vertical bars, or 
poured consecutively. Ample time should 
be allowed for curing of the concrete. 


Ye 





(3) Basement. Previously in parts of 
this paper the construction of a base- 
ment has been assumed. However, if a 
basement is not considered necessary, 
adequate provision must be made for lay- 
ing pipe so that all flanges, valves, 
unions, and joints will be accessible, and 
the use of a pipe trench is desirable for 
this purpose. If a basement is decided 
upon, as stated by Thiel’, it should be 
built high enough and the piping should 
be so arranged as to allow plenty of 
head room and working space around 
the piping, and should be provided with 
facilities for proper ventilation. 

Most basements are now built with 
but half of their height below ground 
level, which allows for the installation 
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of full size windows in the basement anc 
makes it available for the storage oi 
spare parts and operating stores such as 
oil and waste. Room for placing a bench: 
for light repair work can also be found 
in the basement making it a handy place 
for the repair crew on rush repair jobs. 


(4) Grouting. According to Thiel’, 


when grouting an engine the grout 
should never exceed 114-in. in thicknes- 
and should be virtually the same thick- 
ness over the entire foundation top. This 
eliminates excessive and uneven shrink- 
age, which might throw the unit out of 


line after the grout has dried. However, 

it will be recognized that grouting may 

vary with each individual job, and, as 
such is not a subject that can be treated 
adequately in a paper of limited scope. 
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Kelly drive bushing manufacturers are often the best boosters for 
Patterson-Ballagh Kelly Wipers. They know from experience the value 
of preventing mud abrasives from going through the rollers. These 
rollers are subject to severe impact whenever rotation is started and their 
wear rapidly increases when mud is allowed.-to be carried through them 
by the Kelly. Patterson-Ballagh Kelly Wipers, installed in the Kelly 
Bushing, wipe the Kelly clean and dry to avoid carrying abrasive 
materials into the rollers. The mud and cuttings have no chance of 
being forced into the Kelly Bearings where they_may_harden and lock 
the rollers, making necessary early replacement, Many manufacturers 
have redesigned their bushings to. accommodate a Patterson - Ballagh 
Kelly Wiper, which is furnished with the assembly. 

Crews often find it difficult to clean the Kelly while drilling with oil 
base fluid. The Patterson-Ballagh Kelly Wiper eliminates this difficulty 
and helps to keep the premises clean and free of fluid drippings. 

Kelly Wipers act on the same tension principle used in Patterson-Ballagh 
Pipe Wipers. They are installed in the manner shown in the drawing on 
the right. In addition to saving roller wear, they prevent added roller 
friction and help the operator by improving the ease of movement of 
the Kelly, resulting in more accurate reading of the weight indicator. 
Eliminating the need for wash water prevents mud dilution from that 
cause. Patterson-Ballagh Kelly Wipers save enough to repay their cost 
in a very short time. 
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Crude distillation and combination cracking section of 
Union Oil Company’s plant at Wilmington, California. 


Insulating refinery equipment 


WV rout a coherent system of insulat- 
ing refinery equipment, stocks of mate- 
rial have been known to accumulate, 
leaving on hand a mass of supplies that 

cannot be worked 
| EXCLUSIVE_| into future installa- 

tions nor disposed 
of to any appreciable advantage. This 
problem has been faced by many organ- 
izations to the distress of the storekeep- 
er, and, together with other equipment 
of greater potential value, has been writ- 
ten off the books after sale at a nominal 
price. On the other hand, when a concise 
and intelligent set of insulating specifi- 
cations is prepared, and men trained to 
install the insulation, the surplus stocks 
are of a quantity necessary only to re- 
pair covering removed during a shut- 
down. 

“Way back when” Union Oil Com- 
pany of California was bu#ding individ- 
ual units for continuous distillation, 
cracking, and treating petroleum and its 
products in the Wilmington, California. 
refinery, a precise and well laid out sys- 
tem for insulating equipment was estab- 
lished so that any covering applied to 
vessels and pipe lines would provide the 
anticipated protection and conservation 
of heat. How advantageous this system 
has proved can be shown by the length 
of life and efficiency of the insulation. 
and the number of times the initial cov- 
ering can be used. 


One of the many examples of results 
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that have been obtained in the Wilming- 
ton plant can be illustrated by the long 
operating life of a, certain processing 
column originally erected in 1929. This 
column was covered with blocks of high 
temperature insulation, installed accord- 
ing to Union’s specifications and pro- 
tected from the weather with a finish 
coat. The unit and column were oper- 
ated continuously from 1929 until 1936 
when repairs to the upper part of the 
column shell were required. The original 
insulation covering the tower was re- 
moved by company men trained in the 
art of applying insulation, who practiced 
dexterity and exercised concern for the 
material while it was being removed. 
lowered to the ground level, and stacked. 
\fter repairs had been completed, this 
original insulation was reapplied ac- 
cording to company specifications and 
subsequently remained in place with no 
major repairs until the unit to which the 
column was attached was shut down per- 
manently in 1946, providing a total of 
17 years of effective insulation at ap- 
proximately the original expenditure for 
equipment and material. 

The insulation specifications as estab- 
lished by Union Oil Company are di- 
vided into general and specific sections. 
with the top and No. 1 item concerned 
with the safety and well being of refinery 
employes. The first paragraph reads as 
follows: “All equipment, columns, inter- 
changers, valves, and pipe lines carrying 


hot oil vapors or steam, in which it is 
desirable to conserve heat, or in which 
it is necessary te maintain temperature, 
or hot lines and equipment installed in 
such position that they may be touched 
by an operator during the performance 
of his duties SHALL BE INSULATED.” 
All vertical vessels that are to be in- 
sulated are provided with circumferen- 
tial insulation supporting rings, made of 
14-in. angle iron with the legs in all 
cases 14 in. shorter than the thickness 
of the material that is to be applied. 
These rings are tack-welded to the ves- 
sel. beginning at the skirt seam, with the 
legs pointing upward. The distances be- 
tween the rings vary according to the 
operating temperature of the vessel. 
When temperatures do not exceed 500 F 
maximum, the rings are spaced on 12% 
in. c-c, but on vessels that are to be oper- 
ated with temperatures exceeding 500 F. 
the rings are applied with a spacing of 
6'5 in. c-e, plus or minus, in order to 
miss nozzles and brackets for ladders 
and other auxiliary equipment attached 
to the exterior of the vessel or column. 
To retain the insulation in place on bot- 
tom heads and around necks and nozzles, 
clips are tack-welded in such manner 
that the blocks may be securely fastened 
to prevent slipping and slumping during 
operation of the columns or vessels. 
Application of the material, whether 
85 per cent magnesia or high tempera- 
ture blocks, is accomplished in such 
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NEW, ADVANCED DESIGN IN 
>NEUMATIC.TIRANSMISSIO. 




















FEATURING linear calibration, 
the new Foxboro Model 42 Pneumatic 
Transmission System introduces a 
new standard of accuracy in long 
distance measurement of process 
variables. Transmitter and receiver 
elements are made to a master cali- 
bration standard, assuring precise 
readings at one or more distant 
points, with perfect interchange- 
ability of units. 

This new transmission system also 
features a newly designed reference 
(zero) arrangement which permits 
adjustment of the indicating pointer 
without affecting transmitter calibra- 
tion . . . large, easy-to-read scales 
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... standard Model 40 air relay and 
exclusive ball linkage. 

Transmitters are furnished in a 
standard 12” indicating case, illus- 
trated at the right. Receivers are 
supplied in indicating or recording 
models, or the receiver unit may be 
used as the primary element in any 
Foxboro air-operated or electric- 
operated Controller. 

The new Foxboro Transmission 
System is available for flow, pres- 
sure, temperature, liquid level, hu- 
midity, etc. For complete details, 
write The Foxboro Company,130 
Neponset Avenue, Foxboro, 
Mass., U.S.A. 
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manner that no two joints will coincide, 
and all spaces between the blocks are 
chinked or otherwise filled with scraps 
of self material ground to a consistency 
that it can be worked into the interstice, 
as one would use mortar, without leav- 
ing uneven spots and depressions so that 
subsequent coats of protection can be 
applied, leaving a smooth, even surface. 
Prior to the application of the smoothing 
coat, the blocks of insulation are re- 
tained and banded with at least six 
No. 14 gauge black annealed wire for 
each 3-ft section. After sealing the crev- 
ices between individual blocks, the in- 
sulation is further reinforced with 
chicken wire, 20-gauge galvanized with 
|-in. hexagonal mesh. Joints and courses 
are lapped to not less than 3 in., and the 
wire laced and stapled to maintain the 
original tautness. A finish covering, hav- 
ing a thickness of not less than 1 in. 
after drying, is trowled smoothly over the 
reinforcing wire so that any roughness 
in the surface is obliterated. If the col- 
umn is exposed to exterior conditions 
where temperature or the weather might 
eventually break down the finish coat, a 
sheating of metal is applied, using 26- 


Inside of firewall showing flare of transite 
to prevent rolling of inflammable liquids. 





Outside of firewall showing transite 
corrugated wall in Union tank farm. 





In 1940, personnel listed as working 
in industrial research laboratories 
numbered 70,000. By 1946, this 
group had increased to more than 
133,000 individuals in such work. 


ww © 


gauge galvanized sheet. This is securely 
attached to the column insulation to pre- 
vent creep and has adequate vertical and 
circumferential laps to shed rain. Ex- 
pansion bands are attached to the adja- 
cent ends at the vertical seam for draw- 
ing together with spring loaded bolts to 
compensate for circumferential expan- 
sion. Manhole covers on columns opened 
frequently for internal inspection and 
cleaning are fitted with a metal ring at- 
tached to the cover in such a position 
that impact wrenches may be used con- 
veniently to remove the nuts without 
damage to the insulation. 

Insulation applied to pipe lines op- 
erating under conditions where tempera- 
tures exceed 500 F is provided with ex- 
pansion joints at not more than 25-ft 
intervals, and at tangents and sharply 





turned ells. Vertical lines are fitted with, 
lugs to support the insulation to preven: 
creep. These lines are spaced so that a! 


_least one bolt’s length is left free nea: 


flanges so that no obstruction exists that 
might interfere with ease in taking bolts 
from flange holes. Piping of a perma- 
nent nature is weatherproofed by one 
of three different methods, depending 
upon the locaton and exposure to abra. 
sion and the effects of weather. The first 
method follows the practice used on 
vertical columns, using hexagonal wov- 
en wire and finished with a weather 
coat, applied in a manner to obtain a 
thickness of not less than 1% in. after 
drying. The covering is reinforced be- 
fore the application of the wire mesh by 
using 18-gauge wire placed with at least 
four wires for each 3-ft section on all 
pipe of l-in. diam and smaller. Pipe 
from 1 in. to 12 in., inclusive, is wired 
with not less than 16-gauge wire, and 
pipe more than 12 in. in diam is rein- 
forced with not less than 14-gauge wire. 
Another method is that of covering the 
finished insulation with 45-lb asphalt 
saturated felt, shaped to fit snugly the 
contour of the pipe and lapped at all 


Fractionating column originally insulated in 1928, 
later stripped and reinsulated with same material, 
gave service for 17 years. 
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Fluor Pulsation Dampeners 
are “tailor-made”’ to fit every 
Specific requirement. 

















R for Plant Palsy 


*® Due to pulsative gas flow 


“Plant Palsy”... vibration due to pulsative flow in gas, air or vapor pipe lines...is 
an entirely too frequent industrial ailment. 

The ideal prescription for this malady is the Fluor Pulsation Dampener. It con- 
verts pulsative flow into a smooth, steady stream. It reduces friction losses. It per- 
mits stepped-up rate of flow It increases horsepower efficiency. Pipe line breakage 
due to excessive vibration, with subsequent danger of explosion and costly shut- 
down, is largely eliminated. Moreover, accurate meter readings are made possible. 
The unit has no moving parts; hence no maintenance attention or expense. 

If your plant is suffering from “palsy” due to pulsative flow, let Fluor show you 
the effectiveness of the Fluor Pulsation Dampener...as proved by hundreds of 
satisfactory installations! 


@ FLUOR ousssnon sanrsuers 


THE FLUOR CORPORATION, LTD., Los Angeles 22: NEW YORK » PITTSBURGH » KANSASCITY - HOUSTON + TULSA: 


Propucts | Cooling Equipment, Mufflers, Gas Cleaners, Pulsation Dampeners 


SERVICES | Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units 





BOSTON 
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Vacuum distillation unit where in Union Oil plant 
insulation has remained unimpaired since 1930. 


joints for effective protection from fall- 
ing water or rainstorms. This type of 
covering is secured to the insulation and 
the pipe with 16-gauge galvanized wire 
twisted tightly and cut to leave approxi- 
mately 44 in. of the twist, which is bent 
sharply parallel to the circumferential 
wire and tucked under so that no “wick- 
ers” or barbed ends may injure employes 
or tear clothing. Pipe that is exposed to 
heavy foot traffic, heavy streams of 
water. and high external temperatures 
s completely covered with 26-gauge gal- 
vanized sheet metal, lapped at all joints 
to shed water and protect the insulation, 
and securely fastened to the insulation 
with Kalon or sheet metal screws. 

On all piping where flanges are open- 
ed frequently, the insulation is beveled 


ww Ww 


lt is believed that although the 32 
largest oil companies have a four-to- 
one lead in reserves, it’s two to one 
that the independent operator will 
find the new field and better than 
three to one that he will drill the ex- 
ploratory well. 
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back at an angle of 25 deg at least one 
bolt length on either side of the flange 
so that impact and open end wrenches 
may be used easily. Another method is 
to apply the insulation near the flange 
in sections so that removal may be ac- 
complished without damage to the in- 
sulation. The sections are of different 
length, depending upon the size of the 
flange bolts. Where bolts are 1 in. and 
smaller, the removable sections are 24 
in. long, and where bolts are larger than 
1 in., the sections are at least 30 in. long. 
These sections are applied with retain- 
ing bands so the covering can be re- 
moved with the least difficulty, and re- 
applied to obtain maximum efficiency 
of the pipe insulation. 

Pipe lines equipped with a single 
steam tracer are supplied with sheet 
metal angle strips formed and applied 
to provide the necessary air space. Lines 
requiring a double tracer have sheet 
metal channels applied in like manner 
for the same purpose. All fittings, me- 
ters, and instruments on process lines, 
together with control valves that require 
insulation, are first covered with a sub- 
stantial wire cloth, similar to hardware 





Section of modern unit showing rings around col- 
umn to support insulation. (Union of California). 
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cloth, to receive and support the insula- 
tion. Insulation is applied in a plastic, 
or mortar consistency, troweled to the 
required thickness and finished with 
waterproofing, the type of which de- 
pends upon the service for which the 
equipment is intended and its exposure 
to exterior conditions. 


Tanks that are insulated to retain the 
temperature of the contents have cir- 
cumferential expansion joints at not less 
than 75 ft intervals. The support for 
the tank insulation is provided by a con- 
crete, or brick, curb at the ground level, 
and the top is protected from infiltra- 
tion of moisture or petroleum liquids by 
a welded steel flashing attached to the 
top of the shell of the vessel. Firewalls 
are made by setting steel posts in the 
soil on the tank area dikes with the top 
section of the posts placed at an angle to 
roll back any flames or boiling products. 
Fireproof, corrugated transite board is 
fastened to the upright and angle stand- 
ards with heavy bolts with large wash- 
ers beneath the bolt heads or nuts. The 
corrugations are horizontal to break any 
surge that might roll against the wall. 
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New acidizing equipment 


designed for portability 


Niw mobile acidizing equipment for 
il and gas wells has been announced.* 
[he unit is pulled by a standard truck 
ractort. Hydraulically operated landing 
ear can be lowered and the tractor un- 
hooked. The trailer is a complete acid- 
zing unit in itself. 

[he unit has many unusual features; 
example, magnesium, which is the 
htest structural metal available today, 
employed in the pump housings. This 
educes the weight of the pumps more 
han 2000 lb. The pump on this partic- 
ilar unit can be operated against pres- 


By Dowell Incorporated, Tulsa, Oklahoma. 
nternational, model K-11-F. 


sures as great as 6000 psi. Another pump 
is available that can be used for pres- 
sures as great as 8000 psi. The pressure 
and delivery rates of these pumps are de- 
termined by the head and piston sizes. 

Cast steel used in the pump cylinders 
is heat treated. Two 451 cu in. displace- 
ment, 130 hp International motors with 
compound chain drive drive the pumps. 
The unit carries sufficient gasoline to 
operate the pump continuously for a 
whole day. A 1000 gal acid tank made of 
high corrosion resistant Yoloy steel is 
mounted on the end of the unit. The 
complete unit with tractor has eighteen 
10 by 20 in. tires on the ground. 


P 532.91 


Several safety devices are embodied 
in this new unit. For example, the ex 
haust from the engines is designed for 
safety from sparks. The unit is equipped 
with CO, fire extinguishers. A large 
first aid kit is placed conveniently on 
each unit. It contains all standard equip. 
ment, including fire blankets. The unit 
is lighted adequately for safe night op- 
eration, and all moving parts are pro- 
tected by steel guards. Cool drinking 
water is provided for the crew by a large 
water cooler. 


The new unit is designed to deliver 
twice as much acid or chemicals at high 
pressure as the Dowell unit previously 
employed for this purpose. The two 130 
hp motors supply the power needed to 
operate the large pumps. 

As it is necessary to have many tools 
and extra fittings for well acidizing treat- 
ments, large tool boxes are mounted on 
each side of the unit. For emergencies, 
a large winch is mounted behind the 
driver’s cab. 


Assembly line manufacturing facil- 
ities have been established so that more 
similar equipment can be manufactured 
in a shorter time. New type transports 
and more versatile units for each par- 
ticular well condition are being planned 
as a result of this equipment manufac- 
turing program. Kk * 


One of the new trailer-mounted mobile acidizing units being pulled over a board road 
by a truck tractor to acidize a new well. The tank on the rear of the trailer holds 1000 
gal. of acid. Additional acid is hauled in tanks on the two truck trailers that fellow. 
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FIG 1. Walking feed-off air brakes for drawworks. 
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Automatic drilling control’ 


By MARTIN E. TRUE' and R. R. CROCKSTON? 


@ Abstract. To maintain a uniform 
weight on the drill bit when drilling in 
uniform or broken formations mechan- 
ical equipment other 
than the drawworks 
friction brakes is re- 
quired. A new type 
of feed-off mecha- 
nism referred to as 
walking feed-off air 
brakes recently de- 
veloped is comprised 
of a combination air 
brake and hydraulic 
system. Apparatus 
has been developed 
for automatically 
controlling feed-off of drill pipe with the 
walking feed-off air brakes or other feed 





Martin E. True 


*Presented before American Association of 
Oilwell Drilling Contractors, Long Beach, Cali- 
fornia, October 13-15, 1947. 

‘Humble Oil and Refining Company. 

‘Consultant engineer. 
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control mechanisms. The automatic drill- 
ing control equipment provides means 
for (1) actuating the hydraulic feed-off 
orifice valves on a hydraulic feeding de- 
vice, (2) taking weight shown on the 
weight indicator to control the automatic 
feed-off mechanism, (3) automatically 
stopping feed-off when weight on the 
drill bit reaches a maximum predeter- 
mined amount, (4) automatically shift- 
ing the automatic contro] from weight 
to drill pipe torque when the torque 
reaches a predetermined value, (5) in- 
dicating and recording drilling rates, and 
(6) governing rotary speed with remote 
controls for regulating governor. 


@ Introduction. The fundamental prin- 
ciples required for boring a hole into the 
earth’s formation in search for oil or gas 
are no different from drilling a piece of 
metal or other material in the machine 
shop. The identical factors are involved 
and the general details of operation must 


be served. The primary factors involved 
in efficiently boring a hole into any ma- 
terial are the boring tool or bit, rotation 
of the tool, pressure or weight applied to 
the cutting tool, removal of the cuttings 
from the path of the cutting edge, and 
cooling of the bit. These factors must be 
maintained at their highest proper value 
consistent with a balanced relation be- 
tween them. 


This article discusses means and meth- 
ods for maintaining automatically prede- 
termined weight on bit and bit rotating 
speed. Careful regulation of the weight 
on a rotary bit is considered a vital re- 
quirement to produce the most econom- 
ical drilling rates. The need for auto- 
matic drilling control equipment be- 
comes more important when drilling to 
greater depths and with the use of heav- 
ier equipment. 

It is desirable that the pressure or 
weight applied to the bit for any forma- 
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FIG. 4. Walking feed-off air brake control panel. 


ion be maintained at a uniform value. 
Consequently, it is important to vary the 
rate of feed-off when drilling in forma- 
tions having streaks of varying hardness 
to maintain uniform weight on the bit to 
lrilling the maximum amount of hole. 
[f a uniform pressure is not continuously 
ipplied, there will be periods of insuffi- 
cient pressure and excessive pressure on 
the bit. As in the case of drilling steel in 
he machine shop when the pressure on 
he cutting edge of the bit is insufficient, 
the tool cannot penetrate the substance 
being drilled to a depth for which the cut- 
ters were designed, resulting in a low 
rate of penetration. Wear of the bit, in 
zeneral, under these conditions is as 
much or more than with proper weight. 
Excessive weight on the bit will result in 
rapid wear and perhaps breakage of the 
cutting edges. The excess weight may 
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FIG. 2. Drawworks equipped with walking feed-off 
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FIG. 3. Same as Fig. 2 with right hydraulic piston in bottom 
position. 
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also produce hole deviation in addition 
to causing an excess load on the drill 
pipe and drill collars immediately above 
the bit, increasing twist-off hazards. Con- 
stant rotary speeds for any chosen con- 
ditions are likewise considered an impor- 
tant factor in obtaining the most eco- 
nomical drilling rates. 

The control of drilling feeds on con- 
ventional rotary drilling rigs accom- 
plished by the hand-feeding method is a 
manual operation and is subject to wide 
variations depending entirely upon the 
skill and alertness of the driller. The 
weight indicator serves as a guide to the 
operator for regulating the force applied 


FIG. 6. Hydraulic ori- 


fice valve actuator. 
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FIG. 5. Hydraulic orifice valve actuator. 
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to the friction brake lever of the draw- 
works. At best, the feed with the hand 
brake is irregular. The importance of 
providing an automatic means of elim- 
inating the irregular feed and of main- 
taining a constant bit pressure increases 
with depth because the formations are 
usually harder, the drill pipe driving the 
bit is under greater stresses, and round 
trips are more time consuming. Also, the 
equipment required for greater drilling 
depths is heavier and less sensitive to the 
feel of the operator. 

The use of bits set with diamonds 
or other hard materials has emphasized 
the need for equipment that will provide 
a regular uniform weight. 

Drilling rate studies have stressed the 
importance of controlled weight on drill 
bit. To maintain automatically a uniform 
weight on the drill bit when drilling in 
uniform or broken formations mechan- 
ical equipment other than the drawworks 
friction brakes is required. 

@ Walking feed-off air brakes. A new 
type of feed-off mechanism recently has 
been developed to overcome the disad- 
vantages of the conventional hand-feed- 
ing methods, to decrease the amount of 
physical effort required for operations of 
heavy drawworks, and to improve oper- 
ating safety. This equipment is referred 
to as walking feed-off air brakes and is 
manufactured for installation on all types 
of drawworks. This braking system not 
only includes a feed-off feature but pro- 
vides air-operated brakes that greatly re- 
duce the amount of physical effort re- 
quired for operating drawworks during 
round trips and produces considerably 
more power for applying the brakes in 
emergency cases, thus greatly improv- 
ing operating safety. The braking system 
is designed for installation on conven- 
tional type drawworks without making 
major changes or sending the drawworks 
to a machine shop. The system is de- 
signed with an emergency power absorp- 
tion capacity of 10,000 bhp, taking into 
account a possible “live line” tension of 
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FIG. 7. Diagram of remote weight indicator pick-up. 





100,000 Ib, live line travel of 3300 fpm, 
drum speed of 425 rpm, and an assumed 
coefficient of friction of 0.4 for the main 
brake material. The walking feed-off air 
brakes, shown in the schematic drawing, 
Fig. 1, and photographs, Figs. 2 and 3, 
are more complicated in their operation 
and constitute considerable change from 
the present drawworks braking system. 

This method consists of an air system 
shown in red in Fig. 1 that actuates the 
brake bands and a closed hydraulic sys- 
tem, shown in green, that operates al- 
ternately the right and left brakes during 
the feed-off while drilling. With the hy- 
draulic cylinders in the neutral position, 
the operation of the air brakes is accom- 
plished by 110 psi air pressure controlled 
by air valves situated on a control panel 
shown in Fig. 4. The brake air control 
panel is placed on the derrick floor con- 
venient to the driller. When the brakes 
are set for feeding off the drilling line, 
the rotation of the brake drums is regu- 
lated by the closed hydraulic system 
shown in green in Fig. 1. 

The operation of the hydraulic feed- 
off system is as follows: Beginning with 
the right hydraulic piston (3) in its bot- 
tom position and the left hydraulic piston 
(3) in its top position, as shown in Fig. 
3, the pilot valve actuator (4) on the 
right piston rod is ready to actuate the 
pilot valve (5), which, in turn, will ac- 
tuate the master walking feed air control 
valve (6) that applies air pressure to the 
right brake and releases the left brake. 
Rotation of the drum, caused by the ten- 
sion of the drilling line, also rotates the 
applied right brake, which raises the 
right hydraulic cylinder (2) and dis- 
charges the hydraulic fluid from the right 
to the left cylinder (2) through an ad- 
justable choke in the hydraulic line join- 
ing the two cylinders. The fluid entering 
the left cylinder (2) causes the left pis- 
ton (3) to retract the previously un- 
locked left brake band. As the left hy- 
draulic piston (3) approaches the bot- 
tom position, the pilot valve actuator (4) 
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mounted on the rod actuates the left 
pilot valve (5), which reverses the walk- 
ing feed-off air control valve (6), apply- 
ing air pressure to the left brake air 
cylinder (1), and releasing pressure in 
the right brake air cylinder. The upward 
motion of the left piston (3), caused by 
the rotation of the applied left brake, 
forces the fluid in the left cylinder (2) 
to flow back to the right cylinder through 
the choke manifold, thereby forcing the 
right piston (3) down to the starting 
position. The above cycle of the opera- 
tion repeats itself as long as the walking 
feed is in operation and the rate of feed 
is affected only by the friction of the 
pistons in their cylinders and the chok- 
ing of the flow of hydraulic fluid, con- 
sisting of water and soluble oil, through 
the adjustable choke. The main air 
brakes can be used at will when the 
control system is set for feed-off and an 
emergency manual brake is provided 
with a modified mechanical equalizer. 
For making round trips the hydraulic 
pistons are locked in a neutral position 
by the mechanical equalizer (9) and the 
braking is actuated only by air cylinders. 

The feed-off mechanism is put into op- 
eration by applying air pressure to the 
braking system by the main brake feed- 
off valve and pressing the feed-off start- 
ing button, Fig. 4. The rate of feed is 
then controlled by the opening of the 
hydraulic adjustable choke valves (8), 
Fig. 1. 

The walking feed-off air brakes are 
suitable for feeding drill pipe at a rate 
of a fraction of an inch per hour to a 
maximum of 120 ft per hr with eight 
lines and 100 ft per hr with 10 lines. 

Slight leakage of the fluid in the hy- 
draulic system of the feed-off mecha- 
nism is automatically replaced from the 
drilling rig water system through an au- 
tomatic charging device that is connected 
directly to the brake rim cooling water 
system. In addition, the hydraulic sys- 
tem is provided with a safety control that 
automatically applies the air brakes in 


FIG. 8. Remote weight indicator pick-up. 
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FIG. 9. Net weight on bit weight 
indicator. 


the case of failure of the hydraulic sys- 
tem. The entire walking feed-off mecha- 
nism and air braking system becomes a 
part of the standard drawworks, elim- 
inating the necessity of handling an ad- 
ditional truck load of feed-control equip- 
ment, 

Three sets of these brakes are cur- 

rently in operation in Texas. The first 
set was installed in March, 1946, and has 
been used to drill eight holes amounting 
o a total of approximately 81,000 ft of 
hole. The second set has been in service 
one year and has been used to drill ap- 
proximately 41,000 ft of hole in addition 
to working over four 10,000-ft wells. The 
third set was recently installed on a 
drawworks in operation on a well drill- 
ing below 12,000 ft and was used for 
completing that hole to a total depth of 
14,629 ft. 
@ Automatic control apparatus. Ap- 
paratus for the automatic control of feed- 
off of drill pipe with the walking feed-off 
iir brakes, or other feed control mecha- 
nisms, has been developed. To date this 
quipment has been used to control au- 
tomatically drilling with the walking 
feed-off air brakes described above. The 
1utomatic control mechanism provides 
means for (1) actuating the hydraulic 
feed-off orifice valves on a hydraulic feed- 
ing device, (2) taking weight shown on 
the weight indicator to control the auto- 
matic feed-off mechanism, (3) automat- 
ically stopping feed-off when weight on 
the drill bit reaches a maximum prede- 
termined amount, and (4) automatically 
shifting the automatic control from 
weight to drill pipe torque when the 
torque reaches a predetermined value. 

This equipment consists essentially of 


iir-driven valve-actuating mechanisms: 


whose events are timed and controlled by 
a weight indicator take-off and steam 
engine manifold pressure that is propor- 
tional to torque developed by the engine. 
@ Orifice valve actuator. Referring to 
drawing Fig. 5 and photograph Fig. 6, 
the hydraulic feed-off orifice valve actu- 
ator consists of two air-operated motors, 
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two pawls, and one rotating device suit- 
able for coupling directly to an orifice 
valve in the hydraulic feed-off system. 
The air motors are spring-actuated, air- 
returned, with adjustable strokes. 

@ Remote weight indicator pick-up. 
The weight indicator pick-up device is 
essentially a remote reading weight indi- 
cating mechanism. This apparatus, 
shown in drawing Fig. 7 and photograph 
Fig. 8, consists of a pair of very slow 
speed air-actuated spring-returned mo- 
tors (1), the events of which are con- 
trolled by a common master valve and 
stroking alternately like the adjacent pis- 
tons of any conventional two-cylinder 
double-acting reciprocating steam en- 
gine, employ bleeder valve (2) con- 
nected to the piston rods so that impinge- 
ment of the rod ends opens the bleeders 
and, in turn, exhausts the previously 
mentioned hydraulic orifice valve actu- 
ator motors, causing them to rotate the 
hydraulic valve turning ratchet. 


The remote indicating mechanism is i: 
reality an indicating controller action. ] 
addition to the pair of air motors con 
taining the bleeder valves in the ro 
ends, this station consists of a dial tha: 
can be set for any value between zer. 
and 40,000 lb weight on bit. The con 
mercial dead line net weight on pi 
weight indicator, Fig. 9, used in conjunc. 
tion with this equipment, controls the re- 
mote indicator by Autoflight transmi( 
ters. So long as the net weight on bi: 
indicated on the dead line weight in 
dicator agrees with that set on the remote 
station, the pointer (3), Fig. 7, remain- 
in a vertical position. When the pointe: 
on the net weight on bit indicator regi-- 
ters other than the chosen net weight, the 
pointer on the remote station also moves 
in the same direction from the vertical. 
A sector (4) attached to the lower posi- 
tion of the pointer moves into the space 
between the bleeder valve plunger (2) 
and the indicator case causing impinge- 


FIG. 10. Automatic drilling control mechanism mounted on drawworks. 
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ment of the bleeder valve stems mounted 
on the air motor piston rods, bleeding air 
from one of the hydraulic valve actuat- 
ing motors previously described. The 
actuator makes a corrective adjustment 
and, if the sector remains in the way 
during subsequent strokes, makes addi- 
tional adjustments until the weight is 
corrected to that selected by the opera- 
tor. The interrupted adjustments con- 
trollable both as to frequency and mag- 
nitude are the features that prevent 
“hunting,” which would result from the 
use of any continuous influence. The re- 
sponse to a single adjustment of the 
hydraulic orifice valve is often so slow 
that the corrective adjustment, if made 
continuously, is overdone before it be- 
comes evident that it is having any in- 
fluence. Fig. 10 shows the hydraulic ori- 
fice valve actuator and remote indicator 
pick-up mechanisms mounted on_ the 
hydraulic manifold attached to the draw- 
works equipped with walking feed-off 
air brakes. 
@ Excess weight control. Excess weight 
on bit is prevented by a pair of quick- 
closing diaphragm-operated valves in the 
hydraulic lines, which stop the feed-off 
if the rate of feed cannot be reduced 
rapidly enough by the air motor closing 
the hydraulic orifice valve. The quick- 
closing valves operate after a predeter- 
mined number of strokes have been 
made by the air motor actuator and 
arrest the feed-off until the excess weight 
has been drilled off and the hydraulic 
control valve has been closed sufficiently 
to regulate the rate of feed to maintain 
the desired weight on the bit. This fea- 
ture was incorporated for the purpose 
of handling the condition that exists 
after drilling through a soft stratum into 
a section of very hard formation. 
@ Torque control. The maximum de- 
sired drill pipe torque control consists 
essentially of a double diaphragm valve 
assembly. An adjusted air pressure is ad- 
mitted to one of the diaphragms that 
competes with the drilling engine mani- 
fold steam pressure, which is in propor- 
tion to the torque developed by the en- 
gine. If the steam pressure exceeds the 
regulated air pressure, the valve con- 
trolled by the double diaphragm actuates 
the same two diaphragm-operated quick- 
closing hydraulic valves used to prevent 
excessive weight on the bit. During the 
torque drill-off operations, the air sup- 
ply to the air motors in the remote in- 
dicating controller station is shut off, 
thus stopping all attempts to make 
weight adjustments while the excess 
torque drill-off is in control. 
@ Pick-up apparatus. Provisions were 
made in designing the automatic drilling 
control apparatus to hoist automatically 
the drill pipe with the walking air 
brakes when drill pipe torque becomes 
excessive. It has been interesting to note 
that whilé drilling approximately 15,000 
ft of hole with the automatic feed con- 
trol no condition was encountered that 
required picking up the pipe, indicating 
that the maximum desired drill pipe 
torque control is adequate for minimiz- 
ing drill pipe twist-off hazards. 

The automatic walking air brake 
hoisting equipment can be operated man- 
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FIG. 12. Rate meter and motion mounted on drawworks. 


FIG. 13. Indicating and recording drilling rate meter. 
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ually by pressing a button, This feature 
is considered highly desirable for such 
operations as fishing, milling, or other 
delicate control of drill pipe and a means 
to slowly hoist the bit off bottom in case 
of failure of the drawworks engine or 
main driving chains. An auxiliary air- 
driven hydraulic pump capable of devel- 
oping three hydraulic hp will hoist 10.- 
000 ft of drill pipe with the pick-up ap- 
paratus at a rate of approximately 60 ft 
per hr. Any steam, air, or electrically 
driven hydraulic pump could be adapted 
to this application. The air-driven hy- 
draulic pump shown in Fig. 11 was 
mounted permanently on the drawworks 
skids equipped with the experimental 
drilling control apparatus. 

All the automatic drilling control ap- 
paratus described above except the dead 
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line weight indicator is mounted directly 
on the drawworks and does not constitute 
additional equipment that must be dis- 
connected and moved separately. Most of 
the valves used in connection with the 
system are standard commercial items. 

Field tests of the automatic control 
equipment used in conjunction with the 
walking feed-off air brakes indicate that 
the mechanism can maintain a more uni- 
form weight on bit than with manual 
control of the hydraulic feed when drill- 
ing in either uniform or broken forma- 
tions and the feed obtained with the 
automatic control is much more uniform 
than that obtainable with the conven- 
tional mechanical friction brakes. At 
very slow rates of feed a lag in the sig- 
nal transmitted from the dead line 
weight indicator, due principally to fric- 
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tion of the line on the sheaves of the 
traveling and crown blocks, limits to 
some extent the ability to maintain con- 
stant weight on bit. The same lag in 


the dead line weight indicator affecting: 


the uniformity of automatic control af- 
fects the manual control as much if not 
more in most cases. Comparative tests 
made by using the automatic control 
and manual control when drilling at 
rates less than 5 ft per hr proved that 
the automatic control could maintain a 
inore uniform weight on bit. 

@ Drilling rate meter. In order to study 
more carefully the results obtained with 
the automatic drilling control and as an 
accurate means of evaluating automatic 
drilling control equipment, a continuous 
indicating and recording rate meter was 
developed. This meter was designed as 
a permanent attachment to the draw- 
works to be actuated from the live line 
and to be engaged and disengaged auto- 
matically when drilling is started and 
interrupted. The equipment is mounted 
permanently on the drawworks so that it 
needs attention only once a week at 
which period the charts are changed, the 
ink replenished, if necessary, and the 
clock wound. 

The motion take-off, Fig. 12, consists 
of a roller having a length equal to the 
width of the drawworks hoisting drum 
mounted on a pair of arms that pivots 
on brackets anchored to the drawworks 
guard. The roller is automatically forced 
into engagement with the live line when 
drilling is started and released when 
drilling is interrupted. The roller in turn 
drives through a gear train and flexible 
shaft to a transmission that is set for the 
proper number of drilling lines in use 
and the desired scale on the indicator 
and recorder. Two scales are provided, 
one having a range of zero to 10 ft per hr 
for very slow drilling rates and a second 
for drilling rates of zero to 100 ft per 
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hr, each having 50 direct readable divi- 
sions. The output of the transmission is 
connected to an electrically operated me- 
chanical integrator. Fig. 13 shows the 
transmission and integrator, which are 
mounted in a case containing either a 
clock-driven or depth scale-driven re- 
corder. When the clock is used for driv- 
ing the chart, the instrument will plot 
drilling rate in feet per hour versus drill- 
ing time. An additional transmission is 
provided to permit the instrument to plot 
drilling rate in feet per hour versus drill- 
ing depth. In the latter case, the clock 
is used to control the integrator only. 
The drilling rate meter has been 
found invaluable in aiding drilling prog- 
ress when drilling at very slow rates in 
hard formation. It is also indicated that 
the use of a drilling rate meter of this 
type will be of material benefit to geolo- 
gists in correlating logs. Several months’ 
field service of the drilling rate meter 
using the spring-wound clock for driving 
the chart has proved its ability to with- 
stand rig vibration and to obtain an ac- 
curate record of drilling rates. 
@ Governor for controlling rotary 
speed. In order to maintain constant ro- 
tary speeds for any chosen condition, the 
steam engine powering the rig equipped 
with the automatic drilling control ap- 
paratus described above has been pro- 
vided with a new type flyball throttle 
governor. For properly controlling ro- 
tary speeds, it is desirable to use a gov- 
ernor capable of regulating the rotary 
speed over a range of 30 to 300 rpm. 
Most conventional governors are built 
with spring or weight controls that limit 
their ability to regulate over a range 
greater than 4 to 1, In order io provide 
a 10 to 1 speed control and to permit 
remote regulation of the governor for 
controlling the rotary speed, a new type 
of air-operated centrifugal flyball gover- 
nor was designed and built for regulat- 


FIG. 14. Air- 
operated gov- 
ernor on steam 
drilling engine. 


ing the steam engine throttle valve {vr 
maintaining the desired speed with var 
ing loads. Fig. 14 shows the governcr 
mounted on a 14 x 14 steam engin. . 
which is provided with a motion take-«({ 
connected to one of the crankshafts. Th. 
engine take-off is equipped with an air- 
operated clutch for engaging the go\- 
ernor when the engine is used for drivin» 
the rotary. The governor is provided wit! 
an air-loaded piston actuator to effe« 
speed changes. More or less air pressury 
is applied to the piston actuator thus ne- 
cessitating either greater or less rotatiy« 
speed on the part of the rotating pendu- 
lum to close or open the engine throttle: 
valve as required. The adjustments not 
only can be made while the prime mover 
is in motion, but the increments can als« 
extend over a minimum range of 10 to 1. 
A commercial loading-unloading regu- 
lating air valve, placed at the operator's 
station, is used to regulate the governor 
actuator piston air pressure and there- 
fore the governed prime mover speed. 
At medium and high speeds the governor 
will perform essentially like a conven- 
tional weight-loaded governor whose 
weight is changed to produce speed 
changes. At low speeds, as the piston 
actuator air pressure approaches and be- 
comes equal to zero, the governor will 
have the characteristics of the original 
flyball governor. 
@ Summary and conclusions. [n sum- 
mary, this development consists of a 
conventional band-type brake that sub- 
stitutes hydraulic cylinders for the eye 
bolts used on drawworks brakes for an- 
choring the dead end of the band with 
respect to the drawworks skid. Valves 
of the air system are synchronized with 
the movement of the hydraulic pistons 
to affect a drilling feed-off mechanism 
that is actuated by pull of the live line 
on the drum that operates alternately the 
right and left brake bands when feed- 
ing off. This type of feed control mecha- 
nism has been used successfully to drill 
130,000 ft of hole. Equipment for con- 
trolling automatically the feed-off of drill 
pipe with the walking feed-off air brakes, 
using the weight indicator as a_ basis 
for control, indicates that the mechanism 
can maintain a more uniform weight on 
the bit than with manual control of the 
hydraulic feed and that a much more 
uniform weight on bit can be maintained 
with the automatic control than with con- 
ventional mechanical friction brakes. 
The direct reading and recording drill- 
ing rate meter has been found invaluable 
in aiding drilling progress, especially 
when drilling at very slow rates in hard 
formations. It is dificult to compare man- 
ual with automatic control of rates of Jess 
than 5 ft per hr without the assistance 
of recorded drilling rates. The rate 
meter has been of assistance in regulat- 
ing the automatic control as well as help- 
ful in choosing the desired weight and 
corresponding rotary speed for any given 
hard formation when using hand control. 
The automatic drilling control mech- 
anism has not been in service long 
enough at this time to evaluate fully the 
advantages of this type of equipment 
from the standpoint of faster drilling 
speed and lower costs. xk * 
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ITS A MICHTV — 
FINE FEELING 


...»to have your slush pumps equipped with all AS 


MISSION PUMP PARTS! |e 








Everybody likes the long, trouble-free service they get from their slush 
pumps when they use al! Mission Pump Parts. 


They like it for many reasons. Drilling contractors make more money, 
drillers make hole faster and everybody has less trouble when their 
pumps give better service. 


Mission Pump Parts are easy to find. They give such good service that 
they are the favorite of leading operators everywhere. As a result, you 
can get them at any good supply store. 















MISSION PISTON RODS 
“Super-surfaced” or ‘‘File Hard” types 
for lowest tod costs under any 
conditions. 


MISSION SLUSH PUMP VALVES 
“Pull the bushing and save the seat.” 














Field proved through years of service 
to make your slush pumps more 
dependable. 
















MISSION GLAND PACKINGS 
Pressure seal regulates packing tightness for 
longer packing and. rod life. 









MISSION FLUID- END PISTONS 
“Change the rubbers and save the piston.” 







The long life of the rubbers reduces shut-down 
time. Replaceable rubbers reduce piston costs. 
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MANUFACTURING CO. 
Sold through HOUSTON, TEXAS 


supply stores everywhere 








EXPORT OFFICE: 30 Rockefeller Plaza, New York 20, N. ¥Y, EUROPEAN ADDRESS: London, England, 














Flow calorimeter measures 


specific heats of gases 


A New flow calorimeter for more ac- 
curate measurements of the specific 
heats of gases has been developed by R. 
B. Scott of the National Bureau of 
Standards. This apparatus was con- 
structed in connection with a program 
sponsored jointly by the Bureau and 
the Office of Rubber Reserve for the 
determination of the thermodynamic 
properties of materials involved in the 
production of synthetic rubber and re- 
lated substances. The greater precision 
of the new instrument is chiefly due 
to the almost complete elimination of 
heat leaks by various features of design. 
The small heat capacity of the calori- 
meter also results in improved accuracy 
through the easier and more rapid at- 
tainment of a constant temperature dis- 
tribution within the system, for only un- 
der conditions of steady temperature is 
an accurate measurement possible. 


\ccurate data on specific heats and 
other thermal properties of gases are of 
value to chemical industry, where they 
are used in calculations that predict the 
results of chemical reactions. With suf- 
ficient knowledge of the thermodynamic 
properties of the compounds involved, 
it is possible to state the range of tem- 
perature within which a given reaction 
will occur and to estimate closely the 
relative amounts of the products. 


Specific heat is most simply obtained 
experimentally by adding a measured 
amount of heat to a fixed mass and re- 
cording the temperature rise; however, 
the heat capacity per unit volume of a 
gas is so low that small accidental heat 
leaks are often comparable in size to 
the heat used in actually raising the 
temperature of the gas. Reduction of the 
ratio of heat loss or gain to heat input 
is thus one of the chief problems of gas 
calorimetry. In the calorimeter con- 
structed at the National Bureau of 
Standards, this is accomplished by caus- 
ing the gas to flow continuously at a 
uniform rate through an insulated cham- 
ber in which it is heated electrically. 
The heat capacity is then calculated 
from the heat input, the temperature rise 
of the gas, and the rate of flow. With 
gas calorimeters of this general type. a 
correction is usually made for heat leaks 
by making measurements at varying flow 
rates and- extrapolating the apparent 
specific heats to infinite rate of flow, 
where such errors are negligible. In the 
new apparatus, however, special pre- 
cautions have reduced heat leaks to such 
an extent that a correction for them is 
unnecessary. This advantage greatly les- 
sens the number of necessary observa- 
tions and.also makes the results more 
trustworthy, for there are errors in cal- 
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Schematic diagram of the new flow 
calorimeter. Entering the calori- 
meter at the bottom, the gas flows 
upward through the central calori- 
meter tube of monel metal past a 
series of baffles. The rise in tempera- 
ture of the gas is indicated by the 
measuring thermocouple. After it 
has been raised, the gas passes up- 
ward again past a series of baffles and 
out through the flow-rate control 
valve. The exit tube heater serves io 
establish a zero temperature gradient 
in the upper part of the tube, thus re- 
ducing heat transfer along the tube. 
The entire apparatus, except for the 
flow-rate control valve, is enclosed in 
a highly evacuated metal case (not 
shown) immersed in a constant-tem- 
perature bath. Before entering the 
calorimeter, the gas flows through a 
helical coil, in which it is brought to 
the temperature of the bath. 


orimetric measurements that increase 
with increasing flow rate and cannot be 
removed by extrapolation to infinite flow. 

The entire calorimeter is immersed in 
a constant-temperature bath. The gas 
whose specific heat is to be measured 
enters the system through a copper 
helix, in which it is brought to the tem- 
perature of the bath. It then flows into 
the calorimeter proper, where it tra- 
verses a labyrinth surrounding a con- 
stantan heater, and leaves the calori- 
meter through a throttle valve. The 
temperature rise within the calorimeter 
is determined by appropriately placed 
thermocouple junctions. 

A uniform rate of gas flow is obtained 
by maintaining a constant pressure on 
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the inlet side of the calorimeter and 4 
constant lower pressure at the outlet, 
Adjustment of the throttle valve in the 
outlet tube then provides the desired 
rate of flow, which is determined }, 
weighing the gas collected in a conden-- 
ing reservoir within a given time. 

In the construction of the calorimete,. 
resistance to flow was reduced as much 
as possible, so that gases having low 
vapor pressures could be passed throug! 
the system at satisfactory rates. As it 
was necessary to measure the specific 
heats of vapors that corrode copper and 
silver, all parts traversed by the gas 
were made of monel metal. 

Heat leaks to or from the interior of 
the calorimeter are minimized in several 
ways. Conduction along the inlet and 
outlet tubes is reduced through the use 
of tubing of monel, a poor-conducting 
metal, having a wall thickness of 0.01 in. 
Radiation along the tubes is prevented 
by a series of baffles, which in addition 
promote thermal equilibrium between 
the gas and the tube walls. Heat leaks 
due to either conduction or radiation are 
also lessened by providing a long section 
of tubing between the inlet and the heat- 
er, and by heating the outlet to the final 
temperature of the gas. Radiation to or 
from the inner portion of the calorimeter 
is prevented by a copper radiation shield 
kept at the temperature of the inner ad- 
jacent calorimeter wall by means of an 
electric heater. The necessary adjust- 
ments in the power to the heater are 
made in accordance with the readings 
of a three-junction thermocouple. 

The accuracy of the apparatus was 
checked by measuring the specific heat 
of oxygen', which had previously been 
accurately calculated at the Bureau 
from the latest spectroscopic data for 
this gas. The experimental valves ob- 
tained at minus 30 C. 40 C, and 90 C dif- 
fered from the spectroscopic valves by 
0.06, 0.00, and 0.10 per cent, respective- 
ly. From a consideration of the data for 
oxygen, the probable error of the spe- 
cific heats obtained with this calorimeter 
is estimated as 0.07 per cent. 

The new calorimeter has been used 
at the Bureau by Ruth K. Cheney, Jane 
W. Mellors, R. B. Scott, and P. F. 
Wacker to determine the specific heats 
from minus 30 to 90 C of isobutane. 
isobutylene, 1-butene, cis-2-butene, buta- 
diene, styrene, and ethylbenzene.':? Iso- 
butane is a principal raw material for 
the production of aviation gasoline and 
is also converted to isobutene—a sub- 
stance used in large quantities for the 
preparation of butyl rubber and isobu- 
tanol. 1-Butene, like the 2-butenes, is 
converted to butadiene, the major com- 
ponent of GR-S rubber. A knowledge of 
the thermodynamic properties of these 
materials is expected to aid in the more 
efficient operation of plants in which 
they are produced or used. 








1. Paul F. Wacker, Ruth K. Cheney, and Russel 
B. Scott, ‘‘Heat Capacities of Gaseous Oxy- 
Gen, Isobutane, and 1-Butene From Minus 80 
C to Plus 90 C,” J. Research NBS 38, 651 
(1947) RP 1804. 

2. Russel B. Scott and Jane W. Mellors, “Spe- 
cific Heats of Gaseous 1, 3-Butadiene, Iso- 
butene, Styrene, and Ethylbenzene,” J. Re- 
search NBS 34, 243 (1945) RP 1640. ate 
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A HOLIDAY 
WISH 


May you succeed this year in 
recapturing the Christmas spirit 
of your boyhood—its eagerness, 
its excitement, its genuineness. 


This is the sincere holiday wish 


of Gaso, its executives and 
employees and its distributors 
throughout the oil country. 











@ Abstract. Corrosion of oil well equip- 
ment has probably received less atten- 
tion and is less well understood than 
many other corrosion problems, although 
some effective remedies are now known. 
In general, well equipment corrosion is 
due to water and where the corrosion is 
severe the water has certain recognizable 
characteristics. It is shown also that 
water-oil ratio is significant, depending 
on the nature of the oil and water. Re- 
sistant materials are limited by cost. 
Likewise, coatings are usually uneco- 
nomical due te cost and short life. Chem- 
ical neutralization is not highly success- 
ful. Formaldehyde has indicated a high 
degree of effectiveness in sulphide areas 
and wetting agents give promise of de- 
velopment. 


@ Introduction. The corrosion of vil 
well subsurface equipment, and subse- 
quent failures due to corrosion, consti- 
tutes a major economic and technical 
problem. Usually, the costs involved first 
come to the attention of company man- 
agement and then all technical personnel 
may have immediate cause for concern. 
Logically, most corrosion problems 
should be approached from both stand- 
points, for chemists and engineers are 
known to be poor economists. 

In general, the corrosion of metals has 
many causes and some effective remedies. 
In particular, the corrosion of oil well 
equipment apparently has a number of 
causes that are relatively well under- 
stood but effective and economical 
remedies are disappointingly few. This 
apparent paradox should be considered 
in view of the modifying factors, attend- 
ant to well operation, over which there 
is no control or the control measures con- 
stitute unsound economics. 

The causes of corrosion are usually 
more easily determined with surface 
equipment and the success of control 
measures may be predicted with a much 
creater degree of certainty. Likewise, the 
regulation of anti-corrosion treatment is 
relatively simple with surface equipment 
and results may be evaluated in a much 
shorter period. Thus it may be said that 
the existing condition of enormous an- 
nual cost to the industry due to well 
equipment corrosion and the relatively 
few satisfactory solutions to subsurface 
corrosion are no doubt due, in some 
measure, to complexity of the problem 
and Jack of control over physical and 
chemical forces that are present in oil 
well operation. The existing condition is 
also due to relative newness of the prob- 
lem, or the fact that only in recent years 


resented befere The American Society of 
Meechenical Enginecrs, Houston, Texas, Octo- 
ber 5-8, 1947. 
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Corrosion of oil well equipment* 


By L. C. CASE, Gulf Oil Corporation 


have technicians really given the prob- 
lem their undivided attention and showed 
a tendency toward the pooling of infor- 
mation in solution of a common problem. 
Corrosion problems are almost as old as 
the use of metals. Systematic investiga- 
tions have revealed a wealth of informa- 
tion and a great many established rules 
governing the prevention of corrosion in 
various industries. On the other hand, 
even while these events were taking 
place, oil production men considered cor- 
rosion to be more or less of a necessary 
evil and abandoned wells where the costs 
became excessive. This is still being 
done, of course, but not without some in- 
vestigation of costs of possible preven- 
tive methods vs. reserves. 


The present acceleration of interest 
and investigations concerning oil well 
corrosion cannot fail to produce results. 
Condensate well corrosion may be cited 
as an outstanding example. Only a few 
years ago condensate well corrosion was 
first reported as an amazing phenom- 
enon, and one for which there seemed to 
be no valid reasons. Today the situation 
is much improved. Some of the causes of 
condensate well corrosion are definitely 
known with the result that effective and 
economical remedies are now in use. The 
basic causes and best remedies will 
doubtless be reduced to established rules 
as the data accumulate. This result of 
partial solution has not been achieved 
without the expenditure of many techni- 
cal manhours and costly investigations 
in laboratory and field. In general, how- 
ever, it may be said that the benefits re- 
sulting from condensate well corrosion 
investigation to date far outweigh the 
costs of the research and that the benefits 
will no doubt continue. 

The record is not so good concerning 
pumping wells, which of course produce 
water. It is unfortunate that these 
trouble-makers are also generally small 
oil producers that will thus not merit 
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much remedial cost. Very little material 
of real value has been published on 
causes and prevention of corrosion in 
pumping wells. We know that the very 
presence of such factors as water and the 
rod string complicates the system enor- 
mously. It is worthy of note that wells 
pumped by means other than rods do net 
have tubing corrosion, even in severely 
corrosive areas. It should be noted also 
that rod strings are frequently found to 
be so strongly magnetized, after removal 
from a well, that a large hammer or 
similar steel object will adhere to the 
rod bundle as it hangs in the derrick. 
This phenomenon indicates the flow of 
considerable current around the tubing 
concentric to the rods. It is only logical 
to assume that such flow of current has 
much to do with tubing corrosion and 
this corrosion could be greatly reduced, 
or even stopped entirely, by elimination 
of the rod string. One other method 
would be to stop the travel of current. 
Unfortunately, there is no known method 
at present for accomplishing this result. 
The flow of current into a well may be 
prevented by the use of insulating 
flanges; however, there seems to be 
nothing to do about the flow of current 
within a pumping well. Insert type pump 
failures may result from relatively little 
corrosion where the corrosion products 
collect to cause clogging or excessive 
wear. Slight pitting on rods under load 
produces fatigue cracks and resulting 
rod breaks. The more costly tubing fail- 
ures are usually due to relatively more 
corrosion, mainly on the tubing interior. 

Although much remains to be done 
concerning pumping well corrosion, it 
may be that we have sufficient informa- 
tion to set forth a few rules concerning 
corrosion in given areas. 

1. The corrosion is due to water. 

2. Where the corrosion is severe, the 
water has certain general characteristics. 

3. Severe corrosion takes place simul- 


TABLE 1. Subsurface costs and production data. 
Annual per well production and operating expense due to corrosion. 


| 
Field or state 


No. wells tabulated 


Water, bbl 55,484 


Oil, bbl... 9,722 


Tubing expense 

Rod expense 

Miscellaneous subsurface expense 
Total subsurface expense ‘ 


Seminole, Okla. 


Illinois Michigan 


Kansas New Mexico* 

76 347 300 | 16¢ 

107,600 8,258 20,457 | 16,904 
(93.16%) (18.3%) (72.6%) | (80.2%) 
8,030 36,739 7,720 | 4,190 
6.9%) (81.7%) | (27.4%) | (19.8%) 
689 7.20 | 32.90 0 
361 0.51 | 109.90 16 

55 26.40 140.10 | R5t 

1,105 34.11 282.90 | 101 


*$49,311.00 ($142 per well per yr) expense for flowing and gas lift is not included. The major portion of this was due 


to paraffin trouble. _ 
tFour representative wells from each of four pools. 
tPump and paraffin expense. 
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TABLE 2. Comparison of corrosive and non-corrosive areas. wae per pour oun. 





Field or state 


No. wells tabulated 


Classification 

Water nae 262, 184 (92.8%) 
Oil peasy | 20497 (7.207) 
Tubing expense... .. 363 

Rod expense........ 1,150 
Miscellaneous subsurface expense | 484 


lotal subsurface expense | 1,997 


*Selected for similarity in fluid production to Kansas wells. 





TABLE 3. 


St. Louis, =r pool, | 
Oklahoma | _ Oklahoma | 
Per cent water 92. y | 85. 1 | 
Corrosive | Non-corrosive | 
Na rr er ae 
Ca Secs 361 9,136 
mgm/l. Mg. nee 162 | 1,721 
SOy... 200 556 
Cl 8,740 | 100,706 
HCO; 634 | 79 
Total solids... 15,380 | 164,046 
Specific gravity......| 1.013 | 112 | 
pH ; ae 7.2 | 6.8 
See 


Present nil | 


*Dete smined : at well. 


nea Louis, ck Western Kansas ‘Seminole, Oklahoma| 


| a 
} Corrosive | Cc orrosive 
| 


| 
| 


| 


St. Jame +S, Ulinois 





15* 


} — 


| Non- Corrosive 


4 


Ce orrosive ? 


133,000 (93.5%) | 
9.300 ( 6.5%) | 


167,600 (93 1%) | 
8,030 ( 6.9%)} 


“19, 360 (7 7807) 
5,470 (22%) 


689 88 39 
361 356 63.60 

55 | 15 | 204 
1,105 459 306.60 


Comqesions of brines poatened § in corrosive and non-corrosive areas. 


Chase pool, Hobbs pool, Centralia, | St. James, 
Kansas New Mexico | Illinois | Illinois 
93.10 | 18.3 | 26 | 78.0 

Corrosive | Non-< corrosive | Non-corrosive Corrosive ? 
‘8 (388 2 845 / 34, 750 30,156 
1 "391 483 3,494 | 1,625 
396 18C i 440 902 
1,792 | 2,000 nil | 390 
14,818 | 3,070 63,900 51,520 
701 =| ~—-2,098 109 | 392 
27,486 10,676 =| 103,693 | 84,985 

1.021 1.01 =| 1.074 1.062 
6.4* eee | 6.8 5.7-7.1 
Present Much nil Slight 








taneously with water increase, to a rather 
definite ratio, depending on character- 
istics of oil and water. 

These rules are few and simple but 
they allow certain predictions that are 
helpful in any area where the nature of 
the water is known and where future 
water-oil ratios may be forecast with rea- 
sonable accuracy. 


@ Comparison of costs and conditions 
in yarious areas. A comparison of sub- 
surface equipment expense for various 
areas is given in Table 1. This compari- 
son shows only western Kansas to be 
generally corrosive. It will be noted also 
that the most important item in Kansas 
is the tubing costs. 

There are a few “hot spots,” or strong- 
ly corrosive areas within districts, which 
do not exhibit excessive overall equip- 
ment costs. Probably the most notable 
of these is the group of eight wells in the 
St. Louis pool, Oklahoma. Table 2 com- 
pares Kansas with groups of wells in 
three other districts. A comparison of 
conditions in St. Louis, Oklahoma, with 
those in Kansas is of considerable inter- 
est. It will be noted that the percentages 
in fluid production are closely similar. 
but there is relatively less tubing expense 
and more red and pump expense in the 
St. Louis wells. Depth of wells is ap- 
proximately equal. The much larger vol- 
ume of water produced at St. Louis seems 
\o be a fairly logical explanation. Several 
wells in the St. James pool, Illinois, are 
understood to be giving some trouble 
from corrosion. This might be predicted 
from the nature of the water and the per 
cent water produced. 

The comparison of 15 non-corrosive 
wells from Seminole, Oklahoma, with 76 
Kansas wells merits some consideration. 
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The percentages of fluid production per 
well are very closely similar. The Semi- 
nole wells actually produced more fluid 
per well, and from approximately 1000 
ft deeper, than the Kansas wells. The 
Seminole wells, however, had very little 
tubing and pump expense. Rod expense 
was Closely similar but the Seminole rod 
expense was evidently due to heavier 
loads rather than to corrosion. 

A comparison of the brines produced 
in various districts is given in Table 3 
It will be noted that H,S occurs in the 
corrosive areas but that all H,S areas 
are not necessarily corrosive. Both theory 
and practice strongly indicate that other 
factors are equally important. Amounts 
of water produced and percentage of 
water must be taken into consideration. 
Conceivably, the percentage of water at 
which corrosion became severe should be 
modified appreciably by characteristics 
of both oil and water, and of course the 
depth of pumping. These modifications 
actually seem to be in effect when char- 
acteristics are compared in the various 
brines. On the basis of H,S content, the 
water from New Mexico should be the 
most corrosive of all; however, this water 
seems to be “buffered” at a relatively 
high pH value by the large amount of 
calcium bicarbonate present. Similarly. 
the brine from the St. James pool, Ili- 
nois, should be rather strongly corrosive. 
even though it contains only a small 
amount of H.S. Such indications are ob- 
tained, not very accurately, from the pH 
values. Only one of these values was 
obtained in the field and it is believed 
that all would be appreciably lower if 
they had been obtained in such manner. 
for example, loss of CO, and HS causes 
the Kansas brine to have a pH well above 








oome? 


. after it has been open to the air fo; 
a few hours. 


@ Tubing and rod corrosion, western 
Kansas. The corrosion process, whic!) 
takes place on both rods and tubing, con- 
sists of the formation of an iron sulphide 
film, followed by failure of the film and 
its repeated formation. Tubing failure 
occurs most frequently at points of con- 
tact of boxes with tubing interior. Al- 
though this is somewhat erroneously 
termed “rod cutting.” the actual process 
is well understood in the field. Pitting 
frequently takes place, outside the rod- 
worn areas, and sometimes proceeds 
through the tubing as fast as the corro- 
sion-wear process. It is believed that pii- 
ting is possibly accelerated by galvanic 
action where the pipe surface remains 
continually water wet. In contrast, a 
piece of pipe steel suspended in an asbes- 
tos waste salt water disposal line was 
found to be protected by a coating of 
FeS, after one month exposure, so that 
very little corrosion was taking place. 
The same test in a steel line results in 
continued pitting. Entry of air greatly 
accelerates the process, as evidenced in 
various salt water disposal operations. 
The possibility of air entry into the 
pumping wells has finally been satisfac- 
torily disproved. Observations as early 
as 1936 indicated that air entered the 
casingheads for only a very short dis- 
tance, as evidenced by rust on a few top 
joints of tubing exterior only. More re- 
cently, closing of casingheads on a one- 
year test failed to produce any reduction 
of corrosion on tubing interior. As oil 
in the annulus contains HS, the reaction 
of excess H,S with oxygen to form water 
and free sulphur would apparently pre- 
clude the possibility of oxygen reaching 
the bottom of a well. This reaction goes 
to completion in a few hours. Recent 
field tests, using liquid oil-soluble tracer. 
introduced in small amounts in the an 
nulus, showed that many days are re- 
quired for the tracer to enter the pro- 
duced fluid. The data on this field test are 
stated in Table 4. A gas in the casinzhead 
would obviously have even less tendency 
than an oil-soluble liquid to circulate 
downward. 

It seems remarkable that tubing and 
rod corrosion are not even worse when 
we consider that FeS-coated surfaces are 


TABLE 4. ‘Veen nian to indie 


returns on oil-soluble tracer* 


Oil, bbl Days Oil, bb 


Days 
1 22 14 6 
2 12 15 s 
3 12 16 Ree. T 
4 10 17 s 
5 10 IS 12 
ih 10 19 ti) 
z 12 20 i) 
Ss Ww 21 " 
b 12 23 4 
10 12 23 14 
i ' 24 24 
12 25 Wi 


13 10 26 aj 
*15 gal CCl, mixed with 15 gal crude, added to annulus 
tTracer showed up. 

Well data: 
Operating fluid level, 790 ft. 
Distance from operating level to thg. perf., 
Calculated oil in annulus, 2236 gal. 
Water production, 520 bbl day, 24-hr cycle. 
Oil-soluble chemical added, 4.5 gal /day. 


2482 ft. 
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KRW 20KV 
Generating Unit 


@ Powered by the famous Ford V-8—100 H. P. 
Truck Engine, KRW Industrial Power Units oper- 
ate on Gasoline (tax free), Natural Gas or Butane. 
Their maintenance and repair cost is held at a 
minimum because of around-the-corner and 
world-wide, low-cost Ford service and the Ford 
Engine and Parts Exchange Plan. Mail the cou- 
pon for this informative book today. 


o* GASOLINE, NATURAL 
GAS, BOTTLED GAS 


KRW Special 
Pumping Unit 


KRW Industrial Power Unit 
(enclosed type) 


et SEB EB ESRB HE! 


29 
K. R. WILSON, 215 Main St., Buffalo 3, N. Y. 


Please send me a copy of the new KRW 
K S Industrial Power Unit Book. 
* R = W 
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CONE PACKING 
CAN STAND THE PRESSURE 


Hercules’ exclusive Cone Packing 
has successfully withstood more 
than 2,000 pounds pressure. Cone 
Packing practically eliminates fric- 
tion ... will not burn out if well 
pumps-off. The need for wabblers 
is eliminated. No foreign lubrica- 
tion is required. But most impor- 
tant to YOU, Hercules Cone Pack- 
ing will outlast old-style ordinary 
packing many times ... is easy to 
install and is moderately priced! 


Sold at all supply stores. 


STUFFING 3 ; 
BOX ' CONE 


Fully PACKING 
Patented 


Also made with Tee Base. 





TOOCk COMPANY 


TULSA, OKLAHOMA, Box 286 
EXPORT OFFICE: 30 Rockefeller Plaza 
NEW YORK, U.S.A. 





CABLE ADDRESS: HERTOCO 
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TABLE 5. Kansas Arbuckle wells. Per 


cent water production at start of severe 


corrosion. 
Per Per 
Pool Well cent Pool Well cent 
Cress. . A 88 Kraft. A 91 
Chase. . A 93 Kraft B 75 
ee... BB 82 Silica . A 89 
Chase... A 90 Silica B 88 
Chase... D 85 Silica c 92 
Chase... E 88 Silica. . D 88 
Eldorado A 90 Silica... E 75 
Gurney . A 70 Silica... F 88 
Walter \ 86 Siliea G 85 
Sharpe A 79 Silica H 82 
Sharpe. B 85 Silica. I 75 
Sharpe c 80 Silica... J 95 
Sharpe D 93 Silica K 80 
Stottenberg A 90 Silica I 80 
Stottenberg B 85 Silica M 80 
Stottenberg.. C 80 Silica. . N 91 
Wilkins A 80 Silica O 80 
Wilkins. . B 88 Silica r 95 
Wilkins. . . Cc 75 Silica Q 95 
Wilkins. . D 95 Silica R 90 
Voshell. .. A 87 Silica Ss 86 
Sullivan A 93 Silica... é 93 
Burrton.. . A 75 Silica . l 90 
8. Silica. . A 90 Silica V 86 


Average 85.7 per cent. 








actually more easily water wetted than 
steel surfaces. If the FeS film is in con- 
tact with oil most of the time, then it may 
not become water wetted. The inherent 
ability of the oil, or lack of such ability, 
to wet the steel surfaces must have a 
great deal to do with corrosion rates. 
Kennedy and Rogers! have shown that 
the Kansas oil has little wetting ability. 
Better wetting ability of the New Mexico 
oil, coupled with less water production 
and water that is better “buffered,” seems 
to offer a satisfactory explanation for 
present lack of corrosion in New Mexico. 
It is believed, however, that trouble may 
be predicted for certain New Mexico 
wells when the water content of fluid in- 
creases and they are pumped with rods. 
This statement is based on records of a 
few West Texas wells where conditions 
are similar. 

Table 5 illustrates water percentage at 
the start of corrosion in 48 Kansas wells. 
The maximum deviation from the aver- 
age of 85 per cent water is shown to be 15 
per cent and the average deviation 5.5 
per cent. There are many exceptions to 
the predictions for Kansas wells that may 
be based on this tabulation; however, the 
data are useful in a general way in antici- 
pating corrosion trouble. 

@ Anti-corrosion methods. Resistant 
materials, alloys, and coatings. Early 
efforts at corrosion prevention consisted 
of searching for resistant materials. This 
method has several limitations, the most 
important one being that of cost. For 
example, we know that nickel-plated 
rods and tubing would withstand H,S 
corrosion almost indefinitely, but the cost 


UH. T.. Kennedy and W. F. Rogers, personal 
communication. 
wet 

The latest test of the Spring Hill oil 
field, on the southern shore of the Ma- 
gellan Straits in Chile, South America, 
is reported to have come in with a pro- 
duetion rate estimated at 600 to 700 
bbl a day from a depth of 6900 ft. 
This is the ninth well drilled in the area. 
Two other tests have yielded oil in com- 
mercial quantities. 


is too high for all but very large pro- 
ducers. Subsurface equipment has been 
designed largely from the standpoint of 
strength and steels that are strong and 
resistant to wear are often quite suseep!|i- 
ble to corrosion. Furthermore, dissimilar 
metals in motion in the presence of elec- 
trolyte are common eauses of accelerated 
corrosion. Field tests have shown deii- 
nitely that we cannot pump with rods 
through cement-lined tubing. It was 
found that rod-wear and other failure of 
the cement lining caused fouling of 
pumps and resulting stripping jobs. 
Plastic coated tubing does not offer much 
promise to date where it is necessary to 
use rods. Improved coatings and methods 
of application apparently offer consider- 
able promise for the future where rods 
are not used. At present, however, field 
tests show generally that the average 
life of the coatings on oil-well tubing 
does not justify the expense of applica- 
tion of the several coats necessary. 


Chemical methods. It has been shown 
that severe corrosion is due to one or 
more of the following causes: Excessive 
water, H,S, low pH, and lack of wetting 
ability of oil. Chemical treatment should 
therefore logically attempt the correc- 
tion of these conditions. It should be 
noted that water shut-off is a separate 
and distinct engineering problem. Thus 
when the engineer asks why corrosion 
problems have not been solved, the chem- 
ist may counter with the question “why 
produee so much water?” 


If we must aceept the condition of pro- 
ducing high percentages of corrosive 
water, then corrective treatment may be 
outlined essentially as follows: 

1. Neutralization, or caustic to react 
with H,S and to raise pH value. 

2. Precipitation agents to form protec- 
tive coating. Alkaline compounds to form 
protective deposit of CaCO,, BaCl, to 
form coating, etc. 

3. Oil wetting agents to increase wet- 
ting ability of oil. 

4. Addition agents—to react with H,S. 
forming films more easily wet by oil. 
Formaldehyde is best example. 


Neutralization has not been found suf- 
ficiently effective to merit costs of treat- 
ing. This is due to the fact that excessive 
scale and pump trouble result long be- 
fore neutralization is accomplished. Like- 
wise, deliberate deposition of material 
from the oil well brine by addition agents 
was found to be of no benefit because the 
deposit is always excessive near the 
pump and too thin or absent entirely 
farther up the well 

The last two methods appear to offer 
considerable promise. As of December. 
1946, one major oil company was treat- 
ing 203 wells in Kansas with formalde- 
hyde. Another important operator was 
treating 30 wells that had been on test 
for 13 months. None of these 30 Kansas 
wells had experienced a secend failure 
of rods or tubing whereas, before treat- 
ment, the same wells had failures within 
four months after new instalation and 
frequent failures thereafter. One opera- 
tor reports a field test on seven wells. 
where subsurface costs were tabulated 
98 well-months before treatment with 
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Completing Another 
Well With a 


WILSON 


66 9 
ositive eal 


HOOK WALL PACKER 


Yes—the Wilson “Positive Seal” Hook Wall 
Packer is making friends throughout the In- 














dustry—because it gets the job done, even 
under adverse conditions. 


Due to the patented design of the expander 
cone, this Packer will withstand the extremely 
high differential pressures usually encoun- 





tered in Dual Completion Wells. 


The non-vulcanizing pack-off element is ex- 
panded by conical wedge—and does not de- 
pend on excessive tubing weight on Packer 
to secure pack-off. The split pack-off gives a 
“lip-seal” which means that the higher the 


pressure from below—the tighter the seal. 


In the Wilson “Positive Seal” Hook Wall Packer, three friction blocks, hard faced 
with stellite, are used in place of friction wiper springs. These friction blocks are held 
against the wall of casing by three rugged coil springs—and insure correct setting 
regardless of depth. 


In any specified pipe size one packing element fits all weights of pipe. This feature 
means small inventories, also, more important, Packer can be set in “mixed” strings 


of casing. 


Contact your nearest Wilson Supply Store or write. 


WILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Oklahoma; Dallas and San Antonio, Texas. BRANCH STORES: TEXAS: Kilgore, Beaumont, Barbers Hill, Bay City, Monahans, 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Avenue. Alice, Victoria, Corpus Christi, Columbus. LOUISIANA—Loke Charles, New 
TRINIDAD, B.W.1I.: Neal Massey Eng. Corp. Iberia, Harvey, Shreveport. ARKANSAS—Magnolia. MISSISSIPPI—Natchez. 
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been variable. Results on two wells in 
Andrews County, Texas, were not satis- 
factory. The treatment is said to indicate 
some benefit at one well in the Goldsmith 
pool. According to Paul Menaul, of the 
Stanolind Oil and Gas Company, whe 
used formaldehyde extensively, the con- 
ditions are quite variable in West Texas 
and New Mexico oil fields. Hydrogen 
sulphide is said to range from 100 
mgm/1|. to 600 or more in the brine. 
Also, the brine may have pH of slightly 
above neutrality to about 6.2 when tested 
at the wellhead. It is Menaul’s opinion 
that where HS is high and the pH below 
neutral, corrosion will be severe when 
water content of fluid becomes appreci- 


formaldehyde and 91 well-months after 
treatment. Average subsurface costs 
were $220 per well-month prior to treat- 
ment and $84 after treatment. Further. ° 
this operator reports that there have been 
no failures at all en new equipment when 
formaldehyde treatment was started im- 
mediately after installation. Formerly, 
failures followed new tubing and rod re- 
placement within four to five months. 
[he formaldehyde treatment is also be- 
ing tried in the eight corrosive wells in 
the St. Louis pool, Oklahoma, where rod 
trouble is prevalent. Results will not be 
indicated for several months, or until a 
period of several normal rod jobs has 
elapsed. It is understood that results with 
formaldehyde in West Texas fields have 
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For THe 557 IN CABLE TOOLS 


SPANG 
TRIP SPEAR 


(Fig. F501) 


REVERSIBLE RIPPER 


(Fig. F515) 









R 


FOR CASING FISHING JOBS Spang 
offers a variety of tools including Casing 
Cutter; Casing Splitter; Out of Collar 
Ripper (F515); Swage; Bell Socket; Bull 
Dog Spear; and Trip Spear (F501). 


SR (iy 


" 


All are made of the best materials 
obtainable and carefully designed for the 
work for which they are intended. 


For the best in Cable Tools, 
SPECIFY SPANG 


SPANG & CO. 


BUTLER, PA. 
SELLS SPANG TOOLS 


| ay 


Fig. F515 
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able. Table 6 illustrates some possibly re- 


TABLE 6. Tests for forma ‘dehyde in 
well effluent. 














First day 


. —Seocn day———— 
Time Formaldehyde, Time t ormaldehyde, 
sampled mgm/1. sampled mgm/1. 
9:30 a.m. 300 8 50 a.m. 6 
11:25 a.m. 80 11:00 a.m. 60 
1:30 p.m. 50 1;25 p.m. 6 
4:00 p.m. 30 3:00 p.m. 10 
Well data: 


Treatment: 9 qt 25 per cent formaldehyde in cnoulus at 
7:50 a.m. each day. 

Pump: 2 in., 23 x 44 spm, 24 br ‘460 bb! at 10) per vent 
eff.) 

Production: 30 bbl oil, 376 water per day 

‘Tubing: 2!% in. Capacity less ro «isplacemet, 16.5 oll, 

Casing: 5/2 in. Fluid in annulus = 00 ft. 

Water: pH 6.9, HoS 10-31 mgmy1. 








lated data concerning the tarmaldehyde 
method. Formaldehyde pltaved in a well 
is usually quite insufficient to react with 
all H,S in produced brine and seldom 
shows any marked effect on H,S content 
as the brine is produced at the surface. 
In this case, however, the HS content of 
well effluent varied from 10 to 31 mgm 
per liter, being lowest when formalde- 
hyde was high and vice versa. The data 
do not appear to be sufficiently accurate. 
or in sufficient detail, to allow charting. 
Oil wetting agents appear to offer con- 
siderable promise for prevention of H.S 
corrosion of well equipment. One oil- 
soluble wetting agent has been on test 
in four Kansas wells for more than a year 
and has been found second only to for- 
maldehyde. A new oil-soluble compound 
developed by a well-known manufacturer 
of oil treating agents is stated to be 
showing favorable results in three field 
tests in West Texas. Doubtless other oil 
wetting agents will be developed as inves- 
tigation is continued. The problem with 
the oil wetting agents seems to be pri- 
marily that of finding the ones that will 
work in sour oil and, second but equally 
important, finding a method for testing 
so that the best compound may be iso- 
lated without time-consuming field tests. 
If this can be accomplished, it seems 
quite possible that oil wetting agents 
may prove even more efficient and more 
economical than formaldehyde. 


@ Summary. [t has been shown that 
severe corrosion occurs only where ap- 
preciable water is produced and where 
the water has certain general character- 
istics. The percentage water produced 
may be used as a guide to predict the oc- 
currence of severe corrosion if other con- 
ditions are equal. The per cent water pro- 
duced at the start of severe corrosion is 
modified by wetting ability of the oil and 
the nature of the water. It is strongly in- 
dicated that small amounts of H,S, in 
water of pH below neutrality, may cause 
severe corrosion. Conversely, large 
amounts of H,S are shown to be rela- 
tively non-corrosive where the water is 
neutral or above. In view of existing 
data, the best method that has so far been 
thoroughly tested for combatting H,S 
corrosion in Kansas pumping wells seems 
to be that of formaldehyde treatment. 
Oil wetting agents give considerable 


promise but await further development. 
Kk * 
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HAT’S fact, not theory. Black, Sivalls & Bryson Bolted Steel 

Tanks have outlasted many a lease. Torn down, moved, and 
reset many times, they are still in use... 15... 20 years old and 
still ruggedly resisting corrosion, evaporation, seepage. 


The reason for this record is evident in every part, down to the 
smallest bolt. Responsible workmanship. Field-proven develop- 
ments. Revolutionary BS&B Thief Valves, unequalled for tight- 
ness. Hot Dipping after galvanizing assures an unbroken 4 ounce 
coating. All lapped seams sealed by 14,” strips of pre-punched, 
leakproof gasket. Sturdy, simple in design, they’re built for long life. 


Your nearest BS&B Sales Engineer can help you choose the 

é right type of tank. Trained erection crews are sta- 
tioned near you, no matter how remote your lease. 
Write today for copy of new manual on The 
Choosing and Using of Tanks. Address all in- 
quiries to Oil Field Equipment Division, Execu- 
tive Officers, Black, Sivalls & Bryson, Power and 
Light Building, Kansas City 6, Missouri. 








KANSAS CITY, MO. 
CASPER, WYO. 
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BS&B Engineers Periodically check Bolted 
Tank installations ... another BS&B service 
to you. 








OKLAHOMA CITY, OKLA. 
CALGARY, ALTA. 


BS &B so.tep TANKS 
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A yew thermometric standard utiliz- 
ing the freezing point of benzoic acid as 
a fixed temperature has been developed 
and made available to industrial and 
other laboratories by the National Bu- 
reau of Standards. The acid, which is 
specially purified for the purpose, is con- 
tained in a cylindrical chamber, about 
12 in. long and 2 in. in diam., provided 
with a thermometer well. This device, 
known as a benzoic acid cell, affords a 
means of calibrating platinum resist- 
ance thermometers and thermocouples 
at a temperature near 100 C more rapidly 
and conveniently and, under certain con- 
ditions, more accurately than is possible 
with the boiling point of water. The 
temperature provided by the cell is vir- 
tually the triple point of benzoic acid 
(122.362 C). 

The boiling point of water is well es- 
tablished as a fixed point in thermom- 
etry not only for historical reasons but 
also because the thermal properties of 
water and its ease of purification make 
it an almost ideal standard substance. 
The laborious barometric measurements 
required for accurate observations of the 
steam point have constituted the princi- 
pal drawback to the use of this tempera- 
ture in thermometer calibration. Recent- 


FIG. 1. Benzoic acid cells, developed 
by the National Bureau of Standards 
to provide a new thermometric stand- 
ard for the calibration of resistance 
thermometers and thermocouples, 
are now being supplied to industrial 
and other laboratories. Each cell con- 
sists of a thermometer well (its ex- 
tension visible at right) surrounded 
by a chamber containing benzoic 
acid, which is melted and then al- 
lowed to freeze gradually. The freez- 
ing temperature of one of the cells 
certified by the Bureau to an accu- 
racy of + 0.003 C, affords a fixed 
point near 122 C. An uncalibrated 


companion cell containing acid of 
lower purity is useful for practice in 


manipulation and for pre-warming a 
Dewar flask in which the certified cell 
is placed to retard freezing. 





New thermometrie 





standard 


P 031.171. 









FIG. 2. Calibration of a platinum resistance thermometer using as a fixed 
point the temperature within a benzoic acid cell. After warming in an oven, the 
cell, consisting of a thermometer well surrounded by a chamber containing 
dry benzoic acid, has been placed in the Dewar flash at left, where the acid is 
gradually freezing. The thermometer to be calibrated, the top of which projects 
from the flask, is thus maintained at virtually the triple point of benzoic acid 
122.362 + 0.003 C) while its electrical resistance is being accurately meas- 


ured on a Mueller bridge. 


ly, however, as the result of an investi- 
gation of the properties of benzoic acid 
by F. W. Schwab and Edward Wichers 
of the Bureau, it has been found pos- 
sible to use the freezing temperature of 
benzoic aeid for this purpose with a pre- 
cision ¢omparable to that of the steam 
point as observed in most standardizing 
laboratories. 

To use the cell, it is heated in an oven 
until the acid has melted and reached a 
temperature a few degrees above its 
freezing point. The cell is then shaken 
until the liquid begins to freeze, forming 
a mush of fine erystals; thereupon the 
cell is put in a Dewar flask to retard the 
rate of freezing. The resistance (or ther- 
mo¢ouple) to be calibrated is placed in 
the well, and observations of resistance 
(or emf) are made for a period of one 
to two hours. After the first 30 minutes, 
the temperature of the cell is constant 
within 0.001 C for an hour or longer and 
is reproduced in repeated “freezes” 
within a maximum range of 0.002 C. 

The freezing temperature of each cell 
issued by the Bureau is certified to an 
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accuracy of + 0.003C; however, this is 
an estimate of the uncertainty involved 
in fixing the temperature on the Interna- 
tional Temperance Scale, and does not 
relate to the constancy with which the 
temperature is maintained in a given 
cell during the time necessary for obser- 
vations er to the day-by-day reproduc- 
ibility of the cell. 

Certified cells‘ may be obtained from 
the National Bureau of: Standards for 
a fee of $100 each. An uncalibrated com 
panion cell containing acid of lowe: 
purity is offered for $15; it is useful for 





*More detailed information about these cells 
can be obtained from the Bureau. Observations 
on the pertinent properties of benzoic acid are 
given in “The Freezing Temperature of Ben- 
zoic Aeid as a Fixed Point in Thermometry,” 
by Frank W. Schwab and Edward Wichers, J. 
Research NBS 34, 332 (1945), RP 1647. This 
paper has an appendix by Frank W. Schwab 
and E. R. Smith, which gives a convenient 
method of calculating temperatures from ob- 
servations of the resistance of platinum ther- 
mometers. Reprint of the paper, with its ap- 
pendix, are available from the Superintendent 
of Documents, Washington 25, D. C., at a cost 
of 10 cents. 
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OFFERS BOTH STYLES 
OF TUBING HEADS 


with fight types of 
TUBING SUSPENSION 


To the Cameron line of Ram Type Tubing Heads, 
which for many years has been one, if not the, 
most popular tubing heads in the field, has been 
added the popular lock screw type head with 
several proven interchangeable hangers. Now, 








oe 7 regardless of subsurface conditions or the oper- 
SelB a ees ‘e" x a : ° | | - 
0 ny ah tae renee er — & | nd Py ator s particu ar comp e 
Sal _ de rr eal tion technique, there is a : 
ve ~ 2 3 . ‘. 
ae] Cameron Tubing Head as 


and hanger for the job! 





Mt Above—This is the Cameron Ram-Type 
Tubing Head that has distinguished itself on most of 
the industry’s record-breaking deep, high-pressure 
wells. In most instances, tubing is suspended from a 
hanger flange installed above the head, and its rams 
are utilized to seal the annulus. (Other uses for the 
rams are outlined below). 


Right—This is the Cameron Ram-Type Tubing 

Head that is probably used by more production 

men than any other make. Its rams suspend and 

seal the tubing string, utilizing a hanger nipple 

as shown (tubing may also be suspended trom 

hanger flange above the head). This head provides an 

extra blowout preventer during completion operations 
and greatly facilitates reworking subse- 

9 quent to original completion. 








Left—This is the new Cameron Type “F” Forged 

Steel Tubing Head which employs the popular 

lock screw design. Its flanged housing is an inte- 

gral alloy forging from the big Cameron 5000- 
ton press. Several types of tubing hangers are inter- 
changeable in this head, permitting the selection of 
the suspension and seal most suitable for the com- 
pletion requirements. The popular Type “FS” “pol- 
ished joint’ Hanger is illustrated. 


CAMERON IRON WORKS, INC. 


P. O. BOX 1212, HOUSTON, TEXAS 




















America’s most universally used Union! 
A partial list of proven services: Pres- 
sures from a vacuum to 3000 lbs. Tem- 
peratures from 100° below zero F. to 
1000° above zero F. Steam, Gas, Air, 
Oil, Gasoline, Ammonia, Chemicals, 
and all service in which Steel or Wrought 
Iron Pipe is used. Made to A.A.R. 
Standards and priced in line with 300 lb. 
A.A.R. Malleable Iron Unions. 


Write for Pamphlet AM-67 


Socket Weld union 


This is our ‘‘PETRO UNION” with the 
end pieces reamed to U.S. Navy Speci- 
fication B-173 for socket welding. Ends 
squared to facilitate welding. It has 
permanently lubricated nut threads 
and machined and cold rolled steel seats. 


Write for Pamphlet AM-67. 


SIZES 
Ye" to 3” 


SIZES 
Ya" to i 


Handle-Bar uno» 


4000 AND 6000 TEST 
4000 Test: Sizes 34” to 114” V-thread 
in nut. 





oy 


nut threads. To tighten, or loosen the 
nut, USE A HAMMER INSTEAD 
OF A WRENCH. 

Write for pamphlet 4P-HB. 


4000 and 6000 Test: Sizes 2” to 4” | de 
modified Acme Threads in nut. — ¢ 

Steel to steel, or bronze to bronze cold MS 
rolled seats. Permanently lubricated | 


—~t 


SIZES 
Ye" to 4" 
ORDER BY TRADE NAME FROM YOUR JOBBER 


ORIGINATORS AND PIONEERS OF FORGED STEEL UNIONS 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET * EVANSTON, ILLINOIS 
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FIG. 3. Diagram of the new benzoic 
acid fixed-point cell, which the Na. 
tional Bureau of Standards is making 
available to industrial and other lJab- 
oratories as a thermomnietric standard 
for the calibration of platinum re- 
sistance thermometers and thermo- 
couples. The cell (C) is first warmed 
to melt the benzoic acid it contains. 
and then cooled until a mass of fine 
needle-like crystals (E) appears 
throughout the liquid. At this point 
the cell is placed in the Dewar flask 
(G) to retard further freezing. When 
the instrument to be calibrated is put 
in the thermometer well (B), the 
slight loss of heat to the instrument 
causes a very thin layer of acid (F) 
to freeze on the outer wall of the 
well. The temperature of the ther- 
mometer is thus very nearly the tem- 
perature of liquid-solid equilibrium 
for benzoic acid. As freezing gradu- 
ally proceeds, a layer (D) of solid 
benzoic acid forms on the inner wall 
of the cell. The acid was initially 
transferred to the cell through the 
side tube (A), which was then sealed 
off. 



























































practice in manipulation and for pre- 
warming of the Dewar flask. Cells are 
available with thermometer wells in 
three diameters, 8, 10, and 12 mm. The 
diameter that most nearly fits the instru- 
ment to be calibrated should be used. 
Kk * 
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Catalytic cracking unit showing main structure and service lines to tank farm in foreground, 
Ohio launches refinery expansion program 
By R. E. LUTON, Manager, Refining Division, The Ohio Oil Company 
Tue Onto On Company, which is cele- general contractor is Arthur G. McKee 300 F EP stabilized Bbl/stream day 
brating its sixtieth year of successful op- and Company. J. F. Pritchard and Com- straight run gasoline 4400 
eration, recently inaugurated a program pany is constructing some of the off- 300-400 F EP naphtha 3575 
of expansion and improvement that will site utilities, such as the water supply 500-530 F EP kerosine 2750 
sreatly increase the present capacity of system, interconnecting piping, and 625 F diesel fuel 2750 
its principal refinery at Robinson, Ili- power lines. Gas oil 2750 
nois. This program will include the in- The new facilities will include a two- The light straight-run gasoline end 
stallation of the newest type of fluid stage crude distillation unit of special point may be varied from 250 to 350 F 
catalytic cracking unit. design, a fluid catalytic cracking unit, a and that of the naphtha from 400 io 
The refinery now operates on Illinois gas recovery plant. a UOP catalytic 450 F. 

crude and has a rated capacity of 15,000 polymerization unit, and a treating plant Bottoms from the atmospheric side 
bbl a day. A constantly increasing de- for gasoline. will be pumped into the vacuum column, 
mand for the company’s products ne- @ Latest design in crude unit. The gen- where the following cuts may be taken 
cessitated the installation of additional eral design and equipment used on the off: 
facilities. Present processes include crude distillation plant represent the Bbl/stream day 
atmospheric and vacuum crude distilla- newest developments. The unit is de- Vacuum gas oil 7370 
tion, thermal cracking and reforming. signed for a capacity of 27,500 bbl of Penetration asphalt 3130 
gas recovery, and UOP catalytic poly- Illinois crude a day and includes facili- The bottoms from the vacuum column 

p- merization. Blending and packaging of ties for atmospheric distillation, vacuum may be used as flux or road oil, or they 

e lubricating oils are also carried out. distillation, and oxidizing, or airblowing. may be passed through the continuous 

n Products are gasoline, kerosine, diesel of asphalt. The crude oil will pass oxidizer to produce asphalt of any de- 

e fuel, distillate and residual fuel oils, road through a desalting unit before entering sired penetration test, according to mar- 

I- oils, and asphalts. the atmospheric column. ket requirements. Continuous oxidation 

Universal Oil Products Company will The following fractions may be taken of asphalt is employed because a cleaner 
i design and engineer the new units. The off the atmospheric side: and more economical operation is there- 
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by realized. To guard against corrosion, 
the tep sectien of the atmospheric col- 
umn is lined with Monel; the remainder 


of this column, the entire gasoline frac- 


tionating column, and the vacuum col- 
umn are kned with 11-13 per cent 
chrome alloy. 

@ New fluid catalytic cracker. A new 
fluid catalytic cracking unit, embodying 
the UOP features of advanced design. 
will process Illinois gas oil either on a 
high conversion recycle basis of 7500 
bbl per stream day ef charging stock or 
on a moderate conversion once-through 
basis of 12,400 bbl per stream day of 
charging stock. Either natural catalysts 
or synthetic catalysts of the ground or 
microspherical type may be used. 

In this improved design, placing the 
regenerator below the reactor permits re- 
ducing the size of the regenerator for a 
given capacity, marked reduction in 
length and diameter of catalyst transfer 
lines, dense phase catalyst transfer from 
the reactor to the regenerator, and a 
short regeneration air line to the regen- 
erator. The catalyst recovery system con- 
sists of three stages of cyclones on the 
regenerator. The electrical precipitator 
used on earlier units for the recovery of 
catalyst fines is omitted. 

The reactor design includes dense 
phase horizontal grids, in addition to the 
main distribution grid, for reducing cat- 
alyst recycling in order to prevent fur- 
ther cracking of cracked products, and 
to insure maximum gasoline recovery. 
Internal and external strippers are pro- 
vided in the reactor for two-stage spent 
catalyst stripping. The reactor, external 
stripper, and main fractionating column 


are protected from the action of corrosive 
stocks by use of 11-13 per cent chrome 
alloy steel vessel lining. 

Auxiliary equipment for the catalytic 
cracking unit includes a pressured slurry 
settler, fired charge heater, steam super- 
heater for the high pressure steam from 
the flue gas steam generator and the 
main fractionator steam generators, gas- 
engine-driven gas compressors, condens- 
ing turbo-blower, and special provision 
for minimizing erosion of the pressure 
control valve on the regenerator outlet 
and for silencing at the regenerator flue 
gas exhaust. 

Pumps have been provided with 
spares, and pump drives are arranged to 
permit flexibility in balancing the steam 
and electric power loads. The large 
pumps have condensing turbine drives. 

Detailed precautions have been exer- 
cised to minimize fire hazard. One fea- 
ture is the installation of a permanent 
water fog spray system in the reactor- 
regenerator structure. Inspection and 
maintenance are facilitated by trolleys. 
hoists, platforms, and roadways, which 
make all equipment easily accessible. 
@ Gas recovery system. The light gas 
recovery system has been designed to re- 
cover approximately 70 per cent of the 
propane-propylene and 95 per cent of the 
butane-butylene produced in the thermal 
and catalytic cracking operations. Prod- 
ucts will be separate streams of debuta- 
nized gasoline from the reformers, ther- 
mal crackers, fluid catalytic cracker and 
liquid C,-C, polymerization unit feed. 

The present gas recovery equipment 
consists of a high pressure absorber, a 
debutanizer for the reformed gasoline. 


Setting vessel skirts of unit. Compressor building is in foreground. 






Twi \ 
NVI XE 
A RU a7 
\ VIR ADE 








The author, R. E. Luton 


and a debutanizer for the cracked gaso- 
line. The gases from the thermal cracker 
and reformer are combined and sent to 
a high pressure packed absorber, using 
reformer naphtha charge as lean oil. 
The liquid from the reformer and ther- 
mal cracker receivers is sent to individ- 
ual debutanizers, the bottom products 
thus being separate streams of debutan- 
ized thermally cracked and reformed 
gasoline. Overhead streams from each 
debutanizer are condensed and sent di- 
rectly to the polymerization feed pre- 
treatment. A Girbotol treating unit is be- 
ing installed to remove hydrogen sul- 
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FF. PEOPLE-even those in industry them- 


selves —realize the many diversified ways 


Beckman pH Control is being used to cut costs, reduce waste, 


improve operating efficiencies and insure a more uniform quality 


in dozens of products of daily use. For example... 





The gasoline you use was probably re- 
fined with the aid of Beckman pH Control. 
Major refineries use Beckman pH Equipment 
to control the acidity of their processing 
operations, thus, not only improving the 
product, but also minimizing corrosion 
of costly plant equipment. 


TORACEO - PAPERS 





The paper you read in your magazines 
and books, as well as that which you use in 
your own catalogs and literature, are both 
made under the close control of Beckman pH 
Equipment. The paper mills manufacturing 
the finer qualities of paper use Beckman pH 
Control to regulate acidity in their processing 
operations and to insure more uniform print- 
ing qualities in the finished paper. 





a 





The sugar you eat was undoubtedly re- 
fined under the close control of a Beckman 
pH instrument —for accurate pH control has 
become an indispensable part of every well- 
managed sugar refinery. 


WHY NOT YOUR PRODUCT? Example after example can be cited where 
the job is being done better for /ess by means of Beckman pH Control. Chances 
are in your plant there are many important savings to be made through the in- 
stallation of Beckman pH Control. Wherever there’s water, there’s pH—- 
whether in chemical solutions, fluid pulps, moist pastes, sludges, industrial 
wastes or vat and tank processes. And wherever water or water solutions are 
used, chances are product quality can be improved, waste reduced and oper- 





The suit you wear, as well as your sox, 
shirt and other textiles you and your family 
use were probably produced with the aid of 
Beckman pH Control. It insures color-fast- 
ness, more uniform quality, greater strength 
in the finished fabric. 


ating efficiency increased through the use of Beckman pH Control. 


Why not find out about your product? Our trained engineering staff will be 
glad to work with you in recommending what can be done—possibly is al- 
ready being done-in your particular field of industrial operation. Beckman 


Take a Tip From the Products You Use Every Day... 


They’re made with the aid of BECKMAN pH CONTROL! 


Be 





PSs 


FACTS YOU SHOULD 
KNOW ABOUT BECKMAN 
PH EQUIPMENT 


that Beckman io 
modern glass sheiveda, sneak 
ment, transforming the cumbersome 
laboratory Apparatus formerly used 
into a compact, practical Portable in. 
_ Strument that paved the way for to. 


day’s simplified 
: PH mea 
. surement and 

















ethat the first 
_ automatic glass sleetweduaantt 
dicator, recorder and controller was — 
Pioneered by Beckman, Operating 
entirely without batteries, this instru- 
ment made automatic Process control 
“accurate, convenient, Practical ~ and 
: phi eg used in all parts of 


that the oni Hi. - 
3 Perature Glass iennaeeka 
: available today is a Beckman achieve. 
ment. This electrode system for the 
first time, enables continuous pH 
measurements to be made at temper. 
. Gtures up to 212°F (100°C) and is of 
‘tremendous value wherever hot Proc- 
@ss fluid must be controlled, 










++-that the ont H : 
Glass Electrode ‘aadiees tse 
Beckman development. This is the onl 
gloss electrode that can be used . 
a measure high pH values even in the 
Presence of sodium ions... -and extends 
the usefulness and accuracy of glass 
‘ sroctrode @quipment to many industries 
where alkaline solutions j 















Instruments, National Technical Laboratories, South Pasadena 26, California. tesey 
ieee “ 





technical booklet containing much valuable 
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FREE...“What Every Executive Should Know About pH"-a helpful, non- 


-what it is—how it is used. Send for your copy today. 
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information on the subject of pH 
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New crude unit foundations and main laboratory structure. 


phide from the charge to the polymeriza- 
tion unit. After this operation the charge 
will be subjected to separate caustic and 
water washes for final removal of small 
quantities of sulphur and nitrogen com- 
pounds. Sulphur compounds affect the 
lead susceptibility of the polymer. and 
nitrogen compounds are detrimental to 
the life of the polymerization catalyst. 

The vent gases from the debutanizers 
are combined with the main receiver 
vases and are sent to the absorber of the 
thermal units. 

New facilities will be provided for the 
recovery of the fluid catalytic cracking 
unit gas. The new unit will consist of two 
stages of compression, a high pressure 
ibsorber and a debutanizer. 

The main lean oil stream for the high 
pressure absorber will be made up of the 
liquid from the interstage receiver of the 
compressor system and the liquid from 
the low pressure catalytic cracking re- 
eciver. A sponge stream of 400 F end 
point catalytically cracked naphtha from 
the main column will be charged over 
the top of the absorber to increase the 
recovery of butane and pentane. Debu- 
lanizer bottoms will be recycled over 
the main column as an additional ab- 
sorption medium. 

Fat oil from the absorber will be 
debutanized in the cracked gasoline 
debutanizer. The overhead will be com- 
bined with thermal unit stabilizer over- 
heads and sent to the polymerization 
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feed pretreatment unit. Vent gas from 
the debutanizer receiver will be com- 


bined with the second stage compressor 


gas as rich gas to the absorber. A com- 
mon hot oil recirculating system is pro- 
vided to reboil all three debutanizers. 

@ Catalytic polymerization unit. The 
polymerization unit has been designed 
for production of 1500 bbl a day of high 
octane polymer gasoline from 3800 bbl a 
day of charge stock. This charge stock 
will consist of debutanizer overhead 
from catalytic cracking. thermal crack- 
ing, and thermal reforming gas recovery 
units. 

After being pretreated, the charge 
stock will be polymerized in high pres- 
sure shell and tube type reactors. The 
temperature of the catalytic reaction is 
controlled by boiling water around the 
catalyst tubes. thereby removing the heat 
of reaction. The generated steam pre- 
heats the feed stock. After pressure re- 
duction, the reactor effluent flows to the 
depropanizer where the lighter hydro- 
carbons are separated and charged to 
the ethane column for LPG production. 
Lightest hydrocarbons are used for fuel. 

High vapor pressure polymer from the 
bottom of the depropanizer flows to the 
debutanizer where polymer and excess 
butanes are separated. 

@ Gasoline treating plant. The straight- 
run gasoline treating unit is designed to 
handle either low end point or full range 
gasoline. It consists of a single stage 





caustic washer, continuous flow on the 
gasoline, and batch on the caustic. 

Five new caustic storage tanks are be- 
ing provided and two new caustic trans- 
fer pumps are being installed. 

The catalytically cracked gasoline will 
receive a two-stage caustic wash. The 
main function of this treater is to re- 
move phenols from the catalytic gaso- 
line and, by operating the units so that 
caustic will flow countercurrent to the 
gasoline, it is estimated that the phenol 
content of the caustic in the first stage 
can be built up to 25-30 per cent before 
the caustic must be discarded. Provision 
has been made in the catalytic gasoline 
treating area for the future installation 
of another caustic washer and water 
wash, which may be used if a market for 
sodium phenolate of the order of 40 per 
cent concentration is obtained. 

In order to insure stability of the 
cracked and polymer gasolines, equip- 
ment is provided for the immediate injec- 
tion of inhibitor at each of the plants. 
To insure accurate control, the inhibitor 
measuring drums are mounted on indi- 
cating and recording scales. The actual 
injection of inhibitor will be done by 
Proportioneers equipment. The polymer 
gasoline will be inhibited continuously 
on its way to storage. 

Ground was broken for the new con- 
struction last March and the plant is ex- 
pected to be in operation midyear. 1948. 

Ohio Oil Company also owns a re- 
finery in Lovell, Wyoming. which proc- 
esses 5000 bbl per day of heavy Wyo- 
ming crude, producing gasoline. distil- 
late, road oils, and asphalts. Kk * 
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(1) Electric Hoists 
The Ford Chain Block Division of 


\merican Chain and Cable Company, 
Inc., has announced a new line of clee- 
tric hoists appropriately named Whip- 
pet. The Ford Whippet electric hoist 
has been designed to meet the demands 
of modern high speed production, it is 
stated. Rugged construction and low op- 
erating costs make this hoist adaptable 
for many heavy duty lifting jobs. The 
capacities of the Ford Whippet range 
from 250 to 2000 Ib. They can be sup- 
plied with trolleys, either parallel or 
cross mounted. In addition, they can be 
provided with hook suspension or for 
rigid or bolt suspension. The standard 
lift of this sleek, smooth running. wire 
rope electric hoist is 12 ft; however, 20- 
ft lift can be provided when specified. 
These are a few of the Ford Whippet 
features: Easy to operate push button 
control; preformed wire rope and 
erooved drum provide safety and Jong 
wearing; all parts are easily accessible: 
motors meet NEMA standards; pull 
chain and handle supports push but- 
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ton station—is used to pull loaded or 
unloaded hoists along runway beams. 


(2) Shot hole casing 


A new shot hole 
casing for seismo- 
graph work is an- 
nounced by Jones 
and Laughlin Sup- 
ply Company, and 
the new product is 
now available 
through any of its 
stores from. the 
Rocky Mountain re- 
gion to the Atlantic 
coast. 

Jones and Laugh- 
lin Steel Corpora- 
tion makes this new 
shot hole casing of 
3-in. OD 16-gauge 
electric-weld tubing 
in lengths from 10 
to 20 ft. To aehieve 
integral joint con- 
struction, the box 
end of each joint is expanded. The pin 
end is also expanded slightly to give a 
nominal ID clearance of 2% in., and 
tapered to effect a positive seal. Heavy. 
square type threads, four to the inch. 
are then cold rolled into both ends, thus 
avoiding damage to the physical prop- 
erties of the tubing. 

Advantages pointed out by the manu- 
facturer include: Independent couplings 
are eliminated. The rolled-in threads do 
not reduce the wall thickness as cut 
threads would, yet are easily matched 
by any machine shop should fittings be 
required. The square type, heavy rolled 
thread, only four to the inch, is rugged, 
hard to damage, and makes up and 
breaks out easily and rapidly. Sealing 
properties are improved. Great strength 
results in high recovery. Constant ID, 
with no projections, does away with the 
possibility of sticking or hanging the 
explosive charge in the casing. 

The OD of the box is approximately 
15 in. The joint strength average is 15,- 
000 lb and the joint ie leak proof up to 
ipproximately 250 psi pressure. 

Stocking points presently include 





A REGULAR FEATURE 


appearing in 

™ Pevroleum 
Engineer 
Irwin-Keasler Building 
Dallas 1, Texas 


Pampa, Odessa, Alice, Gladewater and 
Houston, Texas: Hobbs. New Mexico: 
Houma and Lake @harles, Louisiana: 
Laurel and Brookhaven, Mississippi; EI 
Dorado, Arkansas. and Oklahoma City. 
Oklahoma. 


(3) Hose attachment 


The Justrite Manufacturing Company 
has announced the introduction of a new 
flexible hose attachment for Justrite 
safety cans used for storing and pouring 
flammable liquids. This new attachment 
may be applied to all Justrite safety cans 
of 14-gal or larger capacity manufac- 
tured since November. 1945. It is de- 
signed to facilitate the pouring of flam- 
mable liquids, lessening the hazard of 
spilling and dispersing of flammable 
Vapors. 

As described by the manufacturer, the 
hose attachment—Model No. 1088— con- 
sists of a 914-in. flexible metal hose, a 
brass cup. and a removable strainer. A 
steel bracket holds the unit firmly at- 
tached to the can. When attached. the 
hose is flexible enough to be turned to 
any position. but is also rigid enough 
to remain in that position. It is especial- 
ly adapted for use in hard-to-reach spots. 
This new hose attachment is available 
for immediate delivery, priced at $1.98 
list. 


(4) Deep well pumps 


D |B Division of Emsco Derrick 
and Equipment Company announces the 
manufacture of a completely new line 
of deep well plunger pumps for corro- 
sive and abrasive pumping service. 
Known as the D-+- B “Endurall” line. 
these new pumps are manufactured from 
a special stainless steel alloy that is 
highly resistant both to corrosion and 
abrasion. 

The new D-+-B Endurall pumps are 
available in both rod and tubing sec- 
tional liner type pumps in a wide range 
of sizes and lengths to meet most pump- 
ing requirements. Liners, plungers, balls 
and seats, cages and miscellaneous fit- 
lings are also available for standard 
pumps now in service. All pumps and 
parts conform to API specifications. 
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(5) Lunkenheimer gate valve 


incorporating the first application of 
full cylindrical body sections to bronze 
gate valves, the new Lunkenheimer Fig. 
2228 provides maximum distortion re- 
sistance, according to the manufacturer, 
lhe Lunkenheimer Company. Tests, 
setting up pipe line stresses and inter- 
nal pressures far in excess of actual 
service conditions, have shown no dis- 
tortion in body or valve seats, it is point- 


d out. 


Fig. 2228 is a 200 psi S. P. bronze, 
double disk, “Union Bonnet” gate valve 
with rising stem and screwed ends. A 
ompanion valve, Fig. 2229, is the flange 
end pattern, rated at 150 psi S. P.; made 
n sizes 14-3 in. 

\mong the features listed by the man- 


(7) Power slip 


\n improved power slip, with exten- 
sive field testing already behind it, has 
een intreduced by Mission Manufac- 
turing Company. 

Operated by two air-actuated con- 
trols, the Mission “Super Speed” power 
slip is said to feature simplicity of de- 
sign, ease of handling, and high speed 
operation. To engage the drill stem, the 
driller merely depresses a control lever 
mounted on the rig floor. This lowers 
the slip and allows it to grip the pipe. 
Elevators lift the pipe. and pressure on 
the other control pedal raises the slips. 

The improved slips are said to save 
four to six months in round trip opera- 
tion for every 1000 ft of well depth as 
compared with hand-operated slips. 
They also increase the safety of pipe 


ufacturer are: A patented silicon alloy 
stem material that eliminates stem- 
thread failures; hexagon head gland; 
‘beveled disk wing guides and body 
guide channels to make assembly easy 
when servicing the valve. 


(6) Recordomatic titrator 


The first dual automatic recording de- 
vice ever designed for plotting auto- 
matic titration curves, has been an- 
nounced by Precision Scientific Com- 
pany. The new device provides a per- 
manent and complete record of titration 
curves, easily reproducible. It elimi- 
nates all work on the part of the 
operator, except that of preparing solu- 
tions and loading the feed unit. Titra- 
tions proceed rapidly, and since the 
device includes two complete titration 


handling at the derrick, and relieve the 
crew of a tiresome chore. 

One advantage claimed for them is 
use of Mission’s standard one-piece 
rolling dog slips, with substitution of 
new handles equipped with rollers. They 
take full advantage of the patented 
rolling dog feature. which allows in- 
stant gripping of the pipe without slip- 
ping, and instant letting-go without 
sticking. 

The handling unit, made up of an 
operating post and lifting ring, is manu- 
factured in one size. Use of different 
slips and rolling dogs, however, makes 
it adaptable to all sizes of pipe. When 
the slips are open. clearance is provided 
for tool joints, drilling bits, and the like. 
and the stationary lifting ring protects 
workmen from injury because it covers 


set-ups, an important additional tin.- 
saving factor is introduced. While o: 
sample is being titrated, a second sar). 
ple may be prepared for analysis. 

The “Precision” Dow Dual Record. 
matic Titrator is designed for routine 
control work, as well as experiment.) 
research in chemical, industrial, and 
petroleum laboratories; for studying 
new reactions; for determining suitab'ec 
indicators, for acidity determinations 
on petroleum products according i» 
ASTM Method D-664; for Mercaptan 
determinations, among its many poten- 
tial uses. The titrator is equally we'll 
suited for aqueous and non-aqueous 
media. It can be used with silver, anti- 
mony, platinum, calomel, or glass elec- 
trodes. There is no danger of polarizing 
the electrode system. 


the moving rotary and shields men from 
the spinning slips. 

Drilling is not interrupted by in- 
stallation of the slip, the experts agree. 
A rectangular hole in the derrick floor 
is cut for the operating post, which is 
bolted to a foundation beam. The pedal 
unit is bolted to the floor for operation 
by the driller. 

To engage the drill stem, the driller 
depresses a control pedal, which lowers 
the slip to grip the pipe. Elevators lift 
the pipe, and a pressure on the other 
control releases the slips. 

The lowering is so rapid that if ele- 
vators should fail and drop the drill 
stem when the slips are open, a quick 
pressure on the proper control will in 
many instances drop and close the slips 
in time to catch the pipe. 


New Mission “Super-Speed” power slips, shown in raised or disengaged position for running or pulling 
the drill pipe (left), and in lowered or engaged position for making up or breaking out a stand of pipe. 


168 


THE PETROLEUM ENGINEER, December, 1947 








(8) 


fac 
sid 
ho 
ere 
ria 
Cdl 
ui 
Yo 


ris 


an 
siz 
fill 
lic 
su 


lu 
th 
pl 
a 
fil 





m 
n- 
or 


al 
yn 


er 
rs 
ft 


Cr 


¢ 





Nae ee ee 





(8) Stainless steel valve 
A new corrosion- 
resistant stainless 
steel valve is set to 
join the growing 
line of products of 
The Ohio Injector 
Company. The new 
valve, built express- 
ly for the chemical. 
processing, food in- 
dustries. ete.. wher- 
ever the service calls 
. for corrosion-resist- 
ant valves, incorpo- 
rates the same high 
quality that has ear- 
marked OIC steel. 
iron, and bronze 
valves for 63 years. 
The valve. manu- 
factured in 14-in. to 2-in. sizes, is out- 
side screw and yoke type, having bolted 
honnet. tapered wedge. and = screwed 
ends. It is so constructed that all mate- 
rials in contact with the fluid are of low- 
carbon type 316 stainless steel. Packing 
and gaskets are corrosion-resistant. 
Yoke bushings, through which the stem 
rises, are renewable. 


(9) Liquid filters 


Wm. W. Nugent and Company, Inc., 
announce the manufacture of a new 
size of its Fig. 1116 bag type liquid 
filters; also its Fig. 1280 absorbent type 
liquid filters, both operating under pres- 
sure. This new size filter is known as 
Fig. 1116PY size 1S. When filtering 
lubricating oil of 200 SSU viscosity il. 
the capacity is 244 gpm at about 3 psi 
pressure drop through the filter or 7 
zpm at 8 psi pressure drop through the 
filter. The 1S size filter is also made in 
an absorbent type using a cellulose ma- 
terial as a medium for the filtering. 

When filtering lubricating oil of 200 
SSU viscosity the capacity for a polish- 
ing job of filtering is 6.8 gpm at 35 psi 
pressure drop through the filter. If this 
filter is connected to an internal-com- 
bustion engine having a large oil circu- 
lating capacity the entire amount of 
the circulation from the pump may be 
piped to the filter and a 6.8 gpm men- 
tioned above may be filtered, while a 
larger capacity of 16 gpm may be by- 
passed through a relief valve within the 
filter, thus greatly simplifying the con- 
necting piping to and from the filter. 

Both the bag type and the absorbent 
type filters have had more than a year’s 
field test on high speed 200-hp diesels. 





(10) Bowen rotary table 

The Bowen portable and powered ro- 
tary table eliminates need of moving 
in and rigging-up heavy rotary equip- 
ment for light, short-time rotary opera- 
lions, according to S. R. Bowen Com- 
pany. In one easy to move, frame-mount- 
ed unit, the Bowen portable rotary table 
provides a powerful, sensitive rotary 
drive for such operations as the internal 
cutting or milling of casing. drill pipe 
and tubing. drilling out cement or other 
obstructions in casing or tubing. back- 
ing off sucker rods and tubing, etc. The 
method of operation is simple and direct 
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and the sturdy, portable construction of 
the unit permits movement from rig io 
rig on the bed of a light truck or pick-up. 

\fter the drilling or cutting string 
has been run in to the working depth, 
the complete Bowen portable self-pow- 
ered rotary table is hoisted by its pick- 
up eye to a height sufficient to slide the 
slotted drive sleeve over the top joint 
of the working string. Once the pipe is 
centered in the drive sleeve, the entire 
unit is lowered to the floor and anchored 
by chaining opposite corners of the 
frame to opposing derrick Jegs. After 
anchoring the unit. slips of the proper 
size ure installed in the two halves of 
dovetailed type drive bushings and the 
two halves made up on the string by 
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t Export Office: 420 Lexin 


lightening the drive bushing screws. 
Slips are available to fit from 314-in. 
OD pipe to the smallest sucker rods. 
The working string is then lowered un- 
til the ears of the drive bushings are 
located within the slots of the drive 
sleeve. 

With the ears of the drive bushings 
held in the drive sleeve slots, the string 
can be rotated and lowered under torque 
the length of the slot in the drive sleeve. 
Continuous operation is possible by 
loosening the drive bushing screws and 
again lecating the drive bushings at the 
top of the drive sleeve. The string may 


be rotated and elevated under torque 
by locating the drive bushings at the 


bottom of the drive sleeve slot. 





ONLY AMERICAN gives you the exclu- 
sive feature of a cup packing element 
which is expanded laterally . . . not com- 
pressed! And since all the seal is 
accomplished in one cup... there is no 
additional possible point of leakage! This 
fact, plus the larger sealing area of this 
packing element, also greatly overcomes 
interference from foreign matter such 
as steel cuttings or cement accumula- 
tions. 


Smoother running 


. . . because exclusive features of this 
AMERICAN Type G Packer provide 
ample internal fluid by-pass area for all 
safe running speeds! 


ON & MACHINE WORKS CO. 
OKLAHOMA CITY, OKLAHOMA 


Office , Houston, Texas 
gton Ave., New York City, N.Y. 
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(11) Pipe groover 





Victaulic Company of Amer- 
ica, manufacturers of Victaulic 
couplings and Full-Flow el- 
bows, tees, and other fittings, 


Groover” is light in weight and is ea. ily 
carried to isolated locations for fi-ld 
grooving. 


The “Vic-Groover” is available in ses 


sulj 


fer- 











announces a new portable au- to accommodate pipe sizes of from 3, in. vith 
tomatic pipe groover that to 4 in. stal 
easily and quickly converts tha 
plain end pipe so that it may (12) Swing check valves lie 
be used with Victaulic cou- : ele 
plings and fittings. Crane Company has introduced new ail 
| RE ea lines of Corresien-senmtant swing-check en 
“Vic-Groover” may be operated valves in sizes 1/ in. to 6 in. These valves, ma 
either by hand or power and made in both 18-8 Mo alloy steel ind Co! 
grooves pipe in half the time ge metal, are available in sizes /. to wat 
and half the effort required for = mm. —_ screwed or flanged ends, and 
threading pipe, according to in sizes 24, 3, 4, and 6 in. with flaneed 
the manufacturer. Cutting per- ends only. ; M1 
fect grooves to the proper depth In the sizes ¥2 to 2 in., the body is 
automatically, the ‘‘Vic- made in a Y-pattern, and the cap is on pal 
the same center line as the seat opening. dri 
——————— — - = The large cap-opening gives access to the pa 
internal parts when the cap is removed. sci 
ye 3 so that seating surfaces can be reground ex! 
it S flexible a — taking the valve body from the . 
Ine. cle 


| In the 21%, 3, 4, and 6-in. sizes, the su 
| body is the straightway type, with the 


| seat face at only a slight angle from we 
¢ N T he 0 L | vertical. This design permits full pa 
he 











Control Centers 


@ Standardized Pre- 
fabricated Sections 


@ Savings in Installation 
Cost—Wired Complete 
@ Saves Space 


@ Safe—Completely 
Dead Front 


@ Flexible—Additional 
Units Can Be 
Added Easily 


@ Smart, Modern 
Appearance 


Modern m 
UNITIZED 
Low Cost ; 
Centralized 
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Swing check valve. 


straightway flow, with a minimum of 
flow resistance and pressure drop. 





The valves are recommended for liquid 
or gas working pressures up to 150 psi 
and for a maximum temperature of 


350 F. 








Class 1035 Centralized Motor Control Center 


These Control Centers fill a growing need of industry for Centralized Control 
Equipment. In planning new industrial installations “CENTROL” equipment pro- 
vides the latest in design and utility for load centers. Their Flexibility permits plant 
expansion or extension with minimum of delay and expense. 


NELSON ELECTRIC MANUFACTURING CO. 


TULSA, OKLAHOMA 
MANUFACTURERS OF: 


Explosion Proof Motor Controls Oil Field Motor Controls 
Junction Boxes and Enclosures Automatic Pipe Line 
Circuit Breakers and Lighting Panels Sampling Devices 

: Cathodic Protection 
Equipment 


(13) Protective coatings 

New lines of protective coatings for 
metal surfaces, and waterproofing com- 
pounds for use with concrete have been 
announced by the manufacturer, Con- 
solidated Sales Agency. Having the 
trade name of Consa-Lite coatings, the 
new products are made from a base of 
pure Wurtzelite gum combined with: 
naphtha and mineral solvents to produce 
required consistencies. The material~ 
have been widely tested by application 
to metal and wooden tank surfaces, a+ 
coatings on the interior of pipe. and in 
similar industrial usages. It has been 
found especially good as a resistant to 








217 North Detroit Telephone 2-5131 





Switchboards 

Instrument and | 
Control Panels | 

Unit Substations 
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sulphuric acid and sulphuric acid fumes, 
it |. asserted. 

Pipe insulated with Consa-Lite suf- 
fers no damage from soils that have 
either an alkaline or acid content, it is 
stated. The compounds have proved 
that they possess high insulating quali- 
ties. among which is a tremendous di- 
electric strength rated at 1/1000 in. per 
mil. Marine growths do not adhere to 
surfaces treated with Consa-Lite. The 
manufacturer adds the information that 
Consa-lite will not crack. check or alli- 
valor. 


(14) Direct-drive cleaner 


The Airetool Manufacturing Com- 
pany is now manufacturing a direct- 
drive cleaner weighing only 21 Ib. It is 
particularly designed for cleaning all 
scale conditions from condenser and heat 
exchanger tubes from %% in. to 114 in. 
ID. This new Model CC-450 Airetool 
cleaner can be used with or without a 
supporting rig. 

The outer case is of sturdy, light- 
weight aluminum alloy. All moving 
parts are made from alloy steel that is 
heat treated to insure uniform grain 
and hardness. A convenient handle valve 
aflords the operator constant, positive 
control and the direct drive, high speed 
motor is air or steam driven. 

This cleaner also employs Airetool’s 
featured slip-fit construction, which per- 
mits quick disassembly of the motor on 
the job, without special tools. The flush- 
ing agent is introduced through the mo- 
tor and the drive shaft to the cutting 
edges to insure a cool drill and to flush 
out the removed deposit. The packing 
glands of this cleaner prevent leakage 
of the flushing agents. 

Various designs of cutters and drills 
are available for use with this cleaner. 


MACHINERY and 


EQUIPMENT 








Model 312 pipe-line ditcher. 


(15) Continuous mixer 


\ new continuous mixer, designed to 
eliminate batch mixing in the process 
industries, is announced by Marco Com- 
pany, Inc. 


Known as the Roto-Feed Continuous 
Mixer, the modern «quipment provides 
a means for eonverting batch mixing 
into a single, continuous operation un- 
der accurate, uniform control. it is 
stated. This occurs continuously. It is 
only necessary to proportion the desired 
ingredients into the Roto-Feed, and they 
emerge thoroughly mixed at a controlled 
rate of 5 to 1000 gal per hr. 


The Roto-Feed Continuous Mixer is 
stainless, sanitary, easy to clean. It re- 
quires comparatively little space and is 
easy to set up and operate, according to 
the manufacturer. 


Model CC-450 Airetool cleaner. 
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(16) Pipe-line ditcher 

The new Model 312 ditcher illustrated. 
which succeeds the widely used Model 
12, has been placed on the market by 
Gar Wood Industries. Inc., Findlay Di- 
vision. 

The Model 312 is ideal for gathering 
lines, short loops, small product and gas 
lines, and for work around tank farms. 
refineries, and terminals, the manufac- 
turer points out. 

Compared with its predecessor, this 
new ditcher offers greater range, simpli- 
fied controls, and better balance. Model 
312 is built for longer service, faster dig- 
ging, and reduced operating and mainte- 
nance costs. 

Model 312 cuts ditch 16 in. to 30 in. 
wide (depending upon the buckets used ) 
and up to 6 ft deep, as compared to the 
5¥% ft maximum cutting depth of the 
old Model 12. The digging wheel is sup- 
ported by a rugged frame made of tubu- 
lar members, a design that has proved 
its advantages in aircraft construction. 
Model 312 is several inches shorter than 
the old Mode] 12, and approximately 500 
lb lighter. Its diesel engine develops 67 
hp at 1600 rpm. A fluid coupling in con- 
junction with a friction clutch permits 
loads to be picked up or relieved with 
either or both. Digging speeds up to 57.5 
fpm are provided. This is more than 50 
per cent greater than the maximum dig- 
ging speed for the former Model 12. The 
new aitcher has four forward and four 
reverse road speeds. 


(17) Microflo control valve 


The Microflo control valve with spline 
plug can handle flows in ce’s with pres- 
sure drops in thousands of pounds. The 
basic element of the valve is a solid 
stellite valve plug, which is a honed fit 
in a solid stellite seat. Clearances be- 
tween plug and seat cannot be meas- 
ured by ordinary methods, yet galling 
does not occur because of the type metal 
used. 

Physically the flow control section of 
a spline plug is 44 in. OD by W% in. 
long. It is a selective lapped fit in a 
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, in. deep seat. This seat depth insures 

treamline or viscous flow just as the 
plug is leaving the seat. Flow control 
in the | in. of valve travel is governed 
by the shape of slots or grooves milled. 
into the plug surface—hence the name 
Spline Plug.” 

These valves can be provided in any 
ody-size of 1% in., 34 in., or 1 in. The 
ictual size of these valves is below 3/16 
in. normal rating. There are fifteen in- 
erchangeable valve plugs for seats num- 
ered 1 through 15. 

These valves can be ground in for 
tight shut-off. All valves have a range- 
ibility of 50:1 or greater, the seat is a 
lap ped piloted fit in the valve body. It 

s held in place by é a | threaded retainer 
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that clamps it in the valve body. In the 
event new operating conditions require 
a valve with different capacity, it is 
merely necessary to back out the thread- 
ed retainer and replace the plug and 
seat with another one of the proper trim 
size. 

Manufacturer of the Microflo control 
valve is Hammel-Dahl Company. 


(18) Gas service regulators 


Universal gas service regulators are 
especially suitable for engine fuel serv- 
ice on gas engines utilizing natural gas, 
butane, or propane for fuel. They are 
available in 34-in. l-in., and 114-in. pipe 
sizes as Type No. 47 is especially suite ‘d 








D.W. HAERING & CO. Inc 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Illinois 

















for engine fuel service. Type 47-R with 
a built-in relief valve is more commonly 
used for domestic gas service ahead of 
a domestic gas meter. 

The regulators incorporate for the 
first time stamped steel construction 
rather than cast iron, the manufacturer 
states. This provides greater strength 
and has materially reduced the shipping 
weight. The steel is cadmium plated. 
inside and out, to resist corrosion. 

A very important feature is the loca- 
tion of the diaphragm in a vertical plane 
to permit drainage of atmospheric mois- 
ture from the atmospheric side of the 
diaphragm. Likewise, the design per- 
mits drainage on the gas side of the 
diaphragm to prevent accumulatign ~«! 
any liquid. Union nut connect be- 
tween regulator body and diaphragm 
casing permits positioning body for in- 
stallation in either horizontal or vertical 
pipe run. 

Beside engine fuel service on single 
and multi-cylinder engines they also 
find application for reducing gas pres- 
sure for fuel to oil field type heaters and 
treaters. 


(19) Dodge sheave 


A solid steel fractional horsepower 
variable pitch sheave providing finer ad- 
justment through use of 20 threads in- 
steed of 16 has been announced by 
Dodge Manufacturing Corporation. This 
sheave is made in the following range 
of pitch diameters: 


Using No. 2 FHP belts Using No. 3 Arad belts 


1.9 to 2.9 in. 2.4 to 3.2 in. 
2.4 to 3.4 in. 2. 7 to 8.7 in. 
2.8 to 3.8 in. 3.1 to 4.1 in. 
3.4 to 4.4 in. 3.7 to 4.7 in. 


All sizes of sheaves will be available 
in three standard bores, namely, 14 in., 
+g in., and 34 in. The 14-in. bore sheave 
is provided with set screw only but the 
¥-in. and 34-in. bore sheaves have both 
keyway and set screw. 


(20) Joint compound 


Dra-Led joint compound, a product 
of the C. H. Dragert Company is offered 
as protection against drill collar wash- 
outs. Composed of 90 per cent metallic 
lead, Dra-Led is anti-galling and is rec- 
ommended by many drill collar and tool 
joint manufacturers for maximum ef- 
ficiency, the manufacturer states. 

The Continental Supply Company is 
exclusive distributor for the oil country. 
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: RESEARCH LABORATORY 
ze 
With high pressure research entering wider fields of the process industry -- with research labs from food to 
petroleum showing a keen interest in high pressure research, the need for a compact, self contained, high pressure 





autoclave is quite evident. 
In answer to this challenge Autoclave Engineers, Inc. have designed and built the one liter autoclave pictured above. 


_ Virtually a complete high pressure laboratory 


le Self contained, completely new in design, this one liter autoclave incorporates all of the major improvements 
h generally found only in much higher priced, custom built equipment. Consisting mainly of a one-liter stirred 
reactor, this unit is built for working pressures to 5,000 p.s.i., working temperature to 650° F., with agitator 
speeds variable from 300 to 1,000 R.P.M. Because this unit offers positive agitation at known rates of speed, it 
allows the chemist to carry out reactions involving suspended catalysts in quantities as low as 150 cc. Agitator 
t shaft is sealed and protected with special packing assembly, which permits operation with a wide range of gases -- 

from light hydrogen to heavy ammonia at high pressures and high temperatures without leaking and without 
galling the shaft. ; 

Write for detailed specifications and literature 5-C. 





‘ ’ DESIGNERS, MANUFACTURERS & DISTRIBUTORS OF LABORATORY & PILOT PLANT HIGH PRESSURE EQUIPMENT 
? 3737 WEST CORTLAND STREET occa ‘ . CHICAGO 47, ILLINOIS, U.S.A. 
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(21) Oil purifier maintenace 


Che Hilliard Corporation, Oil Purifier Division, has two new 
looklets on oil maintenance equipment: One, describing the 
complete line of Hilco oil reclaimers, Airline oil purifiers. and 
llyflow oil filters; and the second covering Hilco equipment for 
ihe proper maintenance of lubricating and fuel oil for diesel 
locomotive operators. 


(22) FWD trucks 

New literature describing FWD trucks available for mount- 
ing ready-mixed concrete bodies is announced by The Four 
Wheel Drive Auto Company. Titled “Mixers on the Move,” the 
folder describes use of its trucks in capacities ranging from 
20,000 to 38,000 lb gross vehicle weight for use with mixers 
from two to five and a half yards capacity. 


(23) Conditioning handbook 


\dvanced and modern methods and apparatus for condi- 
tioning water and other liquids are described in a 60-page 
bulletin completed by Liquid Conditioning Corporation, manu- 
facturers of Liquon equipment and Liquonex materials for 
water softening and clarification. The bulletin is a revision of 
a previous publication, which has been brought up to date to 
include the most recent developments in the design of water 
treatment and liquid conditioning equipment. Each of the many 
different types of water conditioning precesses are described 
and the applications, advantages, and limitations of each type 
are explained. Included in the material specially developed for 
the bulletin are tables listing the various kinds of gaseous and 
solid impurities, showing the effects, limits of tolerance for 
various purposes, methods of removal, and residual amount of 
each impurity after treatment; and also a comparison chart 
showing the chemical results produced by various water treat- 
ment methods. 


(24) Hobart are welders 


The Hobart Brothers Company now has available a new 36- 
page, 3-color catalog containing illustrations, descriptions, 
dimensions and specifications on its complete line of “Simpli- 
fied” are welders, which includes electric motor driven d-c 
welders in five sizes from 150 to 600 amp; gasoline engine driven 
welders in four sizes from 200 to 600 amp; a-c transformer type 
welders in three sizes from 200 to 500 amp; welding generators 
only in four sizes from 150 to 400 amp; gasoline engine driven 
welders with auxiliary a-c or d-c power generators, and other 
models in all sizes for special arc welding applications. Various 
features comprising the machines are individually illustrated 
and described, and helpful information is given for various 
welding problems. Also listed is the complete line of Hobart 
are welding electrodes and accessories. 


(25) Boiler and tank accessories 


\ catalog on forged boiler and tank accessories has been pub- 
lished by The Steel Improvement and Forge Company that gives 
complete buying information on manhole and handhole plates 
and yokes. This 20-page booklet contains illustrations, dimen- 
sional drawings, tables of weights and sizes. and descriptive 
information on manhole covers and yokes, handhole covers and 
yokes, welding street ells and water column ells. Comparable 
designations giving chemical propositions and tensile properties 
of the products as well as hydrostatic test data are presented. 
Information about curving handhole covers aids the users of 
this product. 


(26) Guide to Micromax instruments 


For instrument men in scientific laboratories and industrial 

plants, Leeds and Northrup has published a new 16-page cata- 
&. . . 

log that will serve as a handy guide to all their round-chart 
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Micromax instruments, Called “Micromax Model R—Indicatin » 
Recorders and Controllers,” this publication is not limited t, 
those instruments used to measure any one quantity, using any 
one primary element, but, for the first time, it presents aj! 
Micromax Mode] R’s, regardless of whether they are supplied t» 
measure temperature, through the use of thermocouples, Ray« 
tubes or Thermohms, or other quantities such as frequency, ga- 
analysis, electrolytic conductivity, and pH. 

Included are complete specifications in easy-tu-use, tabula: 
form for automatic indicating recorders, and indicating and 
recording controllers. 


(27) Axial air gap motor 

The Fairbanks-Morse axial air gap motor is shown and 
described in a bulletin recently made available. The axial ai: 
gap motor is distinguished from the conventional type of moto: 
hy the fact that the air gap dimension is measured parallel to 
the axis of the shaft, as compared to a radial dimension in the 
conventional machine. It is from this contrasting feature that 
the motor derives its name—axial air gap. 


(28) Fuel oil units 
“Fuel Oil Pumping and Heating Units” is the subject of a 
bulletin issued by National Airoil Burner Company, Inc. The 


units are used to prepare heavy fuel oil for combustion, for all 
types of oil burners. 





(29) Automatic self-priming pump 

Allis-Chalmers’ automatic, self-priming pump equipped with 
a new type automatic spring valve that is said to give faster, 
smoother transition from priming or vacuum pumping to 
straight centrifugal action, is described in a new 8-page illus- 
trated bulletin released by the company. According to the bulle- 
tin, the pump’s portability, rapid installation, quick priming 
features, and non-clog design of its open impeller types, makes 
it a valuable tool in almost every industry. It is adaptable to 
any drive and is available in five sizes to cover ranges and 
conditions diagramed in the bulletin. The pump’s simple design, 
which is graphically portrayed, makes for easy maintenance of 
its vital parts. 


(30) Corrosion-resistant angle valves 


A new bulletin released by The Duriron Company, Inc., 
describes Durco corrosion-resisting, Series 35 Y valves and 
Series 36 angle valves and shows their internal construction by 
means of cutaway views. These illustrations bring out every 
construction detail and show, in color, exaetly which parts of 
the valve are made of a special corrosion-defeating Durco alloy. 
Features are listed and a brief explanation of the type of service 
for which the valves are best suited, is given. The bulletin pro- 
vides complete dimension data on the various sizes and includes 
an illustrated parts list. The folder also tells how the valves can 
be equipped with air-operated diaphragm motors for automatic 
regulation of the flow of corrosive solutions, 


(31) Plastic lined pipe 

As a result of several years’ research, the Amercoat Division 
of American Pipe and Construction Company has developed 
plastic lined steel pipe to permit the handling of strong chem- 
icals. Plastic lined steel pipe combines the structural strength 
of steel with the well-known chemical resistance of Vinyl] resins, 
and permits handling strong chemicals in ordinary steel pipe. 


(32) National rotary and swivel 

The National Supply Company has issued a new 12-page, well 
illustrated bulletin on the Ideal MS-2014% retary machine, de- 
signed for medium speed drilling and for moderately deep holes. 
The bulletin, No. 342, supersedes Bulletin No. 299. It includes 
specifications, line drawings, general description of main parts, 
including spiral bevel gear, and lubrication. 

Bulletin No. 346 of the same company describes and profusely 
illustrates the Ideal Type D swivel, a medium swivel rated at 
150 tons at 150 rpm. The bulletin includes specifications, life 
expectancy chart showing the influence of loading and speed 
on the performance of the main bearing, and a description of 
construction, design, and materials in the D-swivel and acces- 
sories, with “exploded” and cutaway views of parts and a®& 
sembly. 
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(33) Robins idlers 


Vital information necessary for laying out a belt conveyor 
system is contained in a new bulletin on Robins Idlers, which 
has just been issued by the Robins Conveyors Division, Hewitt- 
Robins, Inc. The new bulletin, No. 120-Al, amplifies the pre- 
vious issue, incorporating important changes in engineering 
details. It also points out features of the Robins Idlers, such as 
one-shot lubrication, triple grease seal, rigid truss construction. 
malleable iron brackets, channel bases, minimum clearance 
between pulleys, and uniform wall thickness of pulleys. 


(34) Sperry Knockometers 


New mailing pieces describing Knockometers for automotive 
and aviation fuel testing on single cylinder laboratory engines 
have been issued by the Sperry Gyroscope Company, Inc. The 
literature describes the operation and the specifications of 
Knockometer models K-1 (aviation) and K-3 (automotive ) 
under publications No. 15-46 and 15-47, respectively. 


(35) Vapor saving system 


The method of determining which of the flat-bottom tanks in 
a vapor-saving system to equip with a lifter-roof and the method 
of computing the correct sizes of vapor lines connecting the 
tanks is described in a new 12-page booklet recently completed 
by the Chicago Bridge and Iron Company. 

The vapor pressure of the stored product, the expansion of 
the air-vapor mixture, and the flow of vapor in the vapor lines 
can be read directly from the charts and tables included in this 
booklet. The details of the Horton liquid-seal lifter roof tank 
are shown in several elevation, plan, and sectional drawings. 

\ typical vapor-saving system including three cone roof tanks 
and one Horton lifter-roof tank is shown in a diagrammatic 
sketch supplemented with the necessary calculations for design- 
ing the system. 


(36) Oil tool specialties 


M. O. Johnston Oil Field Service Company has published 
informative literature on two of its oil tool specialties. 

\n 8-page perf-test brochure describes the construction and 
uses of the All-Purpose Johnston Gun Perforator and tells how 
it functions in combination perforating and formation testing 
operations. 

\ comprehensive treatise on the Johnston Formation Tester 
explains the engineering features as well as accessory equip- 
ment and gives detailed instructions and illustrations on all 
phases of formation testing. 


(37) Testing sieves 


Newark Wire Cloth Company announces the availability of a 
new 4-page folder describing the Newark line of ASTM testing 
sieves and the Newark “End-Shak” testing sieve shaker. 


(38) Choice of electrodes 


A clear, concise bulletin entitled, “What Electrode to Use to 
Weld a Specified Stainless or Alloy Steel,” has been published 
recently by Arcos Corporation. The subject is divided into sec- 
tions for easy reference, and provides information on base metal 
identification of solid and clad materials, recommended types of 
electrodes, special considerations involving corrosion, heat or 
strength properties, as well as suggestions for welding dissimilar 
metals. Also included is a complete chart of the trade names 
of stainless alloys as produced by the mills of the country. 


(39) Precision products 


The Falk Corporation announces the release of its new Bul- 
letin 10.000, which has received national recognition for Falk 
in a nationwide competition for industrial sales literature. De- 
-criptions and illustrations of all Falk precision products, such 
is. gears. speed reducers. Motoreducers, couplings, high speed 
drives, backstops, marine drives, and special gear drives are 
contained in this bulletin. Available services and facilities in- 
cluding steel casting, machining weldments, and engineering 
are also described. 


(40) "Remanufactured" engine folder 


\ folder showing the process used in “remanufacture” of 
General Motors diesel engines has been published by Stewart 
and Stevenson Services. This brochure gives the prices on both 
stationary engines and GM engines in Allis-Chalmers tractors. 
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together with a description of the “remanufacturing” process. 

Advantages asserted for this method of “overhaul” are: (1) 
Overhaul time practically eliminated, (2) “Remanufactured” 
engine may be shipped freight prepaid anywhere in Texas b.. 
fore old engine is removed; old engine is then shipped to 
Houston. freight collect, (3) a guaranteed flat charge for thic 
completed engine, (4) same Stewart and Stevenson guarantee 
that accompanies new engines. 


(41) Going places on rubber 


High speed, off-road hauling is discussed in the recent “Cate;- 
pillar” publication “Going Places on Rubber.” Rubber tire: 
equipment is described operating on a range of jobs where hig): 
speeds are required on long hauls. 

The booklet presents the equipment best suited to handle the 
situation encountered on such operations as rock work, leveling 
and filling, and should be of interest to all readers who desir: 
information concerning the efficiency and best economic possi- 
bilities on such jobs. 


(42) Metal tubing circuits 


An authoritative handbook on the selection, sizing, layout, and 
installation of metal tubing circuits has been published by The 
Parker Appliance Company. Called the Tube Fitter’s Manual. 
the handbook makes available in printed form all basic data 
underlying the specialized techniques required for the design 
and speedy installation of long-life, leakproof systems. The 76- 
page manual should be particularly useful to personnel of de- 
sign, assembly, and plant engineering departments of companies 
throughout industry generally. 


(43) Filter press bulletin 


A new 16-page bulletin describing filtering operations, mate- 
rials of construction and the five major filter press models, is of- 
fered by Valley Foundry and Machine Works, Inc. The new 
hydraulic closing device developed by Valley engineers for use 
in connection with its own or other filter presses is described 
in detail. Said to be the latest type of hydraulic closing device 
in the field, the unit features finger-tip control and sure-sealing 
action. 


(44) Radioactivity measurements 


A 12-page monthly publication, issued by Tracerlab, Inc., con- 
tains the latest developments in equipment design for radioac- 
tivity laboratories and technical articles of general interest on 
the chemical, electronics, and physical aspects of radioactivity. 
Issue 7 of Tracerlog includes articles on radioactivity measuring 
equipment, radioassay techniques, radioactivity reference sour 
ces, absorbers, and radiochemical services. 


(45) Industrial floats 


Chicago Float Works, Inc., announces a new issue of its cata- 
log, which describes in detail the complete line of copper, steel. 
monel, and stainless steel industrial floats offered by the com- 
pany. It includes engineering data necessary to make volume 
and buoyancy calculations, together with diagrams of standard 
float connections used with float valves and liquid level control- 
lers. Also pointed out in the catalog is Chicago Float Works’ 
service in the preparation of detailed recommendations to suit 
individual float requirements, standard or special. 


(46) Oil country equipment 


Link-Belt Company has issued Book No. 2080-A, describing 
its oi] country equipment. Included are illustrations and descrip- 
tions of Silverlink roller chain, “SS” class rotary chain, cut 
tooth sprocket wheels, mud screens, speed reducers and speed 
increasers, Silverstreak silent chain drives, flexible couplings. 
ball and roller bearing units, shovels, draglines. and cranes. 


(47) Torque converter tractor 


A 6-page folder describing Allis-Chalmers’ new HD-19 torque 
converter tractor is now being distributed by the company’s 
tractor division. A 3-page center spread heralding the HD-19 
as the “World’s Largest, Most Powerful Tractor” lists many of 
the new unit’s prominent features such as its 40,000-lb weight. 
163 net engine horsepower, and its hydraulic torque converter 
drive. 
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Mr. Operator, if you would take time to see the actual case history of 











how efficiently and economically Utility Electric Power is utilized in business 
similar to yours, and in operations of every kind, you would be surprised 
how much money can be saved annually. All we ask is a few minutes of 
your time. Just call The Power Engineer over for a conference. Your local 


nd Utility Electric Power Company will send him—at no cost or obligation to you. 
it 
d 


The Power Engineer is the man with the know-how, the man to help 


you plan adequate, dependable and economical power. 


| Boyar 


‘ PETROLEUM i ohAd ASSOCIATION 
for oe at ye, 


hd 


On 





Box 1498, Oklahoma City, Oklahome 
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Acquires firm 


Koppers Company, Ine.. Pittsburgh. 
has acquired all stock of the Manufac- 
turers Chemical Corporation and _ its - 
sales subsidiary. the Chemaco Corpora- 
tion, both of Berkeley Heights, New Jer- 
“ey. 

Dan M. Rugg, vice president and gen- 
eral manager of Koppers Chemical Di- 
vision, which will operate the newly ac- 
juired plant, and Henry Harding, Man- 
ufacturers’ president, said in a joint an- 
nouncement that the purchase was made 
by issuing shares of Koppers common 
stock to the owners of the purchased 
corporations in exchange for their pre- 
vious holdings. 

The newly acquired companies will 


be operated as wholly-owned subsidia- 
ries of Koppers. 


All personnel of Manufacturers and 
Chemaco will join the Koppers organi- 
zation under present plans, Rugg said. 
Operations of the Chemaco Corporation 
will be integrated with those of the Kop- 
pers Chemical Division sales depart- 
ment. Henry W. Harding, president of 
Manufacturers, will become assistant 
sales manager of the Koppers Chemical 
Division; Karl M. Joehnck, vice presi- 
dent and production manager, will be- 
come manager of the Manufacturers’ 
plant; and Walter J. A. Conner. vice 
president and sales manager, becomes 
assistant eastern district sales manager 
for Koppers, Chemical Division. 
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SAN PEDRO, 
CALIFORNIA 
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HOUSTON, 
TEXAS, U.S.A. 


BAKERSFIELD, CALIFORNIA—Telephone, Bakersfield 34204 


EXCLUSIVE MID-CONTINENT REPRESENTATIVES: Hunt Tool Company 
, . P. O. Box 1436, Houston, Texas , 
EXCLUSIVE EXPORT REPRESENTATIVES: Hunt Export Company, 


19 Rector Street, New York Ci, N.Y. 
. Buenos Aires, 


e Avda Pte. R. Saenz, Pena 832, 


Areentina 
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Fred Hummel consultant 

With two laboratories at his disposal, 
one portable and one fixed, Fred E. Hum. 
mel, widely experienced metallurgical 
engineer, formerly of Shell Oil Com. 
pany, Inc., has 
launched out on his 
own as a consultant. 
specializing in the 
chemical control of 
drilling fluids. Hum. 
mel. who now makes 
his headquarters at 
Ojai, California, 
plans to cover the 
coastal fields from 
Castaic north. and 

Fred E. Hummel _ is already handling 
a considerable volume of consulting work 
on various drilling and production prob- 
lems. He is a graduate of the School of 
Mines and Technology, South Dakota, 
where he received his B.S. in metallurgy 
in 1931, and his M.E. in 1935, for re- 
search work in electrolytic gold, plat- 
inum, and paladium refining. Since 1935 
he has been employed by Shell Oil Com. 
pany. 








Statement of the Ownership, Management, Cir- 

culation, etc., Required by the Acts of Congress 

of August 24, 1912, and March 3, 1933, of 
THE PETROLEUM ENGINEER 

Published monthly at Dallas, Texas for Octo- 
ber 1, 1947. 

State of Texas, County of Dallas, ss. 

Before me, a Notary Public in and for th: 
State and county aforesaid, personally appeared 
W. T. Bryan, who, having been duly sworn 
according to law, deposes and says that he is 
the Business Manager of 

THE PETROLEUM ENGINEER 

und that the following is, to the best of his 
knowledge and belief, a true statement of the 
ownership, management, etc., of the aforesaid 
publication for the date shown in the above 
caption, required by the Act of August 24, 1912, 
ns amended by the Act of March 3, 1933, em- 
bodied in section 537, Postal Laws and Regula- 
tions, to-wit: 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: 

Publisher: The Petroleum Engineer Publish- 
ing Co.. P.O. Box 1589, Dallas, Texas. 

Editor: K. C. Sclater, P.O. Box 1589, Dallas, 
Texas. 

Managing Editor: F. H. Love, P.O. Box 
1589, Dallas, Texas. 

Business Manager: W. T. 
1589, Dallas, Texas. 

Advertising Manager: T. J. Crowley, P.O. 
Box 1589, Dallas, Texas. 

2. That the owner is a partnership composed 
of W. T. Bryan, T. J. Crowley, W. L. Love 
and K. C. Sclater, all of Dallas, Texas, doiny 
business under the name of The Petroleum 
Engineer Publishing Company. 

3. That the known bondholders, mortgagees, 
and other security holders owning or holding 
1 per cent or move of total amount of bonds, 
mortgages, or other securities are: None. 

4. That the two paragraphs next above, giv- 
ing the names of the owners, stockholders, and 
security holders as they appear upon the books 
of the company but also, in cases where the 
stockholder or security holder appears upon the 
books of the company as trustees or in any 
other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, 
is given ; also that the said two paragraphs con- 
tain statements embracing affiant’s full know]- 
edge and belief as to the circumstances and 
conditions under which stockholders and secur- 
ity holders who do not appear upon the books 
of the company as trustees, hold stock and se- 
curities in a capacity other than that of a bona 
fide owner; and this affiant has no reason to 
believe that any other person, association, or 
corporation has an interest direct or indirect in 
the said stock, bonds, or other securities than 
28 so stated by him. 

W. T. Bryan, Business Manaver. 

Sworn to and subscribed before me this 29th 
ilay of September, 1947. 

[Seal] Edwina H. Cameron 
(My commission expires June 1, 1949.) 
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Y) 
(e$ whtv'..... operators think 


that, because the drill string is hanging verti- 
cally in the rig, it will drop through the table 
without friction when the weight is fed off. 
It will—-as Jong as no driving pressure is being 
applied by the rotary table. But as soon as the 
table starts rotating the drill string, pressure 





There’s as much difference 
between this aaa 52 and this sed 
~- aS between this 


F you want to know whether or not your rig operations are com- 
pletely up-to-date Jook at your kelly bushing. If, under modern high 
speed drilling operations, you are still trying to s/ide the kelly through the 
bushing instead of ro// it through, you’re bucking the same kind of friction 

u’d get by dragging a load of drill pipe instead of rolling it on wheels. 


aash Ross News 


BAASH-ROSS TOOL COMPANY - LOS ANGELES * HOUSTON -NEW YORK 


and this 


That’s why the 
BAASH-ROSS ROLLER KELLY BUSHING 


makes rt) vital savings in drilling operations! 


is built up between the bushing and kelly... 
pressure that becomes greater and greater as 
table speeds and the length of the drill string 
increase. 

This driving pressure becomes so great 
under today’s high speed drilling operations 
that the kelly simply cannot feed off freely 








when the brake is lifted. Bit feed becomes jerky 
and erratic. Too much weight is applied... the 
bit ‘‘digs in’’...and the damaging torsional 
loads set up in the drill string cause costly 
“‘twist-offs’ and pin failures. In addition, table 
and swivel bearings are subjected to surging 
impact loads and the life of virtually every 
piece of equipment in the drill string is sub- 
stantially shortened. 


Utewir A BAASH-ROSS ROLLER KELLY BUSHING the rollers insure instant response to kelly 
feed regardless of driving pressure between bushing and kelly. Instant response means accurate weight control... 
faster drilling... straighter hole...and minimum torsional loads to damage the drill string or rig equipment. 



























| When you put a Baash-Ross Roller Kelly 3. MORE HOLE PER Bit 


ak Bushing on ° 
: your rig you can count uniform and efficient rat 2 
making at least 6 important savings... ss 4. REDUCED ¢ © without damaging load surges. 
1. MO LING costs because fon 
+ MORE ACCURATE weiGur CONTROL , bottom, less time wasted on round tr ger bit life means more 
ecause — 


speeds as high as 1000 r. . 
a : *P.m. — there is no friction b it 
nf the drill string or Prevent instant weight eda = 

. STRAIGH 

TER HOLE because bit feed is 


and excessive weight is eliminated, 
ADVANCED CONSTRUCTION FEATURES 


i i llys... 
Jearance essential with hexagonal kelly 
These and many other features mean maximum 
operating efficiency and long service life when 
you install a Baash-Ross Roller Kelly Bushing. 
Why not investigate —, = multiple 
avi make in your drilling operta- 
teary yet? oss Roller Kelly 
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because the bit can be kept digging at « more 


even at table 
9 ond kelly to 


6. MAXIMUM 
bearings, and other rig 
of over-feeding, 


controlled more accurately 


RPP 2 2 2 mm oe one 


EQUIPMENT LIFE table 
becouse drilling lines 
equipment are all protected against the rabies o: 














Baash-Ross pioneered the roller kelly 
bushing principle and through the years _ 
made one important design advancement alter 
another that insures maximum service life and 
minimum maintenance on even the heaviest 
service. @ Two Rollers against each 


Get all the facts from your 
Baash-Ross representative on 
the many savings you can 


drillin by installing a Baash-R . , i 
kelly face prevent wobble and Cy eed a ion ne vailable in sizes to fit all make by installing a Baash 
drill string ¢ Replaceable Bronze Dus ning to 6” in the square | Ross Roller Kelly Bushing. 


lar kellys from 242” 
P pe... fom 3" to 7” in the hexagonal type. 


i i dtoa 
Each size Bushing can be quickly adapted t 
wide range of kelly sizes by simply changing 
roller assemblies, thus minimizing inventories 
and simplifying changes in kelly sizes. 


tween rollers and pins take practically all the Or write direct. 


e Reversible Pins can be rotated to double 
the life of the pins ¢ Solid One Piece Cover is 
completely streamlined for maximum safety and 
strength e Positive Shim Adjustment in hex 
Kelly bushings simplifies maintaining the proper 




















Peerless 


Builds the 
Pump you 
require in 
Vertical 








PEERLESS 
DEEP WELL 
VERTICAL 
TURBINE PUMPS 
Oil or Water 
21f Lubricated Types 


Peerless Moturbo 
Drive illustrated 












Capacities: 15 to 
30,000 g.p.m.; Lifts: 
to 1000 feet; Drives: 
electric, gear, belt or 
combinations. For 
wells 4” inside diam- 
eter and larger. 
Embodies patented 
Double-Bearing and 
Double-Seal Bowl 
construction. 





and 
Horizontal 








PEERLESS 
TYPE A CENTRIFUGAL PUMP 


General Specifications: Capacities: 50 to 
70,000 g.p.m.; Heads: 15 to 300 feet; 
Sizes: 2” to 42” discharge; Drives: elec- 
tric and other types from 1 to 1000 h.p.; 
Type: single stage, double suction, split- 
case, ball bearing. REQUEST DE- 


SCRIPTIVE BULLETIN. 
Peerless Vertical Tur- 
bine Pumps comple- 
ment the extensive Peerless 
Centrifugal Pump line and are 
adaptable to the widest pumping 
conditions. Peerless’ vertical type 
pump line includes turbine pumps, 
propeller and mixed flow pumps, 
Hi-Lift pumps and domestic water 
systems for deep or shallow wells. 
REQUEST BULLETIN. 


PLAN WITH PEERLESS 

For all your pumping requirements, plan 
with Reerless. Peerless’ comprehensive line 
of pumps includes Underwriters’ approved 
vertical and horizontal Fire Pumps fer plant 
lire protection, boiler feed and pipe line 
pumps and scores of vertical and horizontal 
types withcapacities from 10to220,000g.p.m. 


PEERLESS PUMP DIVISION 
FOOD MACHINERY CORPORATION 


Factories: Los Angeles 31, Calif.; Quincy, Ill.; 
Indianapolis, Ind. 
District Offices: Chicago 40, 4554 No. Broadway. 
Philadelphia Office: Suburban Square, Ardmore, 
Pa. Atlanta Office: Rutland Building, Decatur, 
Georgia; Dallas 1, Texas; Fresno, Calif.; 
Los Angeles 31, California. 











184 








} 


Work begins on new OCT building 











Work began recently on a $50,000 en- 
gineering and research building for Oil 
Center Tool Company, it has been an- 
nounced by John Eckel, vice president 
in charge of engineering. It is the first 
step in a $150.000 expansion program 
for OCT, Eckel pointed out. 

The new building will house the en- 
gineering department of the company 
and will include within its 1800 sq ft 
of production space the latest facilities 
for research into oil field production 
problems. Constructed of steel and con- 
crete masonry, it will be of modern in- 
dustrial design. Precision tools for the 
manufacture of experimental models of 


Returns to Houston 
W. B. Whenthoff has returned to Hous- 


ton and again is in charge of marketing 
_ the products of Tube 
~~ Turns. Ine., in that 
area. A native of 
Globe, Arizona, 
Whenthoff’s entire 
career has been de- 
voted to the sale of 
industrial supplies 
and equipment in 
the West, Southwest. 
and Mexico. 

He became associ- 
ated with Tube 
Turns, Inc., in 1937, 





W. B. Whenthoff 
when he opened the firm’s Tulsa office. 
He established Tube Turns’ Houston »f- 
fice in 1941. 


New service point 


The Houston Oil Field Material Com- 
pany has recently opened a Fishing and 
Cutting Tool Service Point in Oklahoma 
City, at 2800 Southeast 29th Street. The 
opening of this service extension was 
celebrated with an open house featur- 
ing a barbecue. which was attended by 
drilling personnel in the area. 

A complete stock of inside and out- 
side cutters, together with the necessary 
strings of “little inch” drill pipe and 
washover pipe. is maintained at this Jo- 
cation. Alse, spears, overshots, rotary 
shoes, and all the necessary tools for 
emergency operations involved in drill- 
ing, are available for industry use. 

It is also planned to completely equip 
this store with the directional drilling 
tools and operators necessary for this 
type of service in Oklahoma. 

Raymond G, Alford is the store man- 
zger. Russell Yost. Bob Acuff, and Gro- 


ver Pool, are operators in the area. Joe 


Zachary and W. W. Liddell are store men. 


oil field equipment will be installed as 
soon as the building is completed, whic! 
will be in about 45 working days, accord- 
ing to Eckel. Contractors are Kurtz and 
Lapeyrouse. 


“This building will facilitate OCT’s 
program of designing tools to meet the 
ever-increasing demand in the drilling 
and production end of the petroleum 
business for up-to-the-minute tools.” 
Eckel said. “The pressure for improved 
tools is constantly increasing as the de- 
mand for oil increases. Today, wells 
must be drilled faster and more ef- 
ficiently.” 


The Houston Oi] Field Material Com- 
pany announces the recent opening of 
additional sales offices in the Fort Worth- 
Dallas area. W. B. Will, formerly with 
Homeo before World War II, and most 
recently with Homco’s Dallas subsid- 
iary. the Briggs-Weaver Machinery Cor- 
poration, has been assigned to assist C. 
L.. (Hal) Roach, who is district sales 
representative in Fort Worth. Will's of- 
fice will be 707 Construction Building 
in Dallas. 


Sales representative 


Charles Spitzfaden, Jr.. formerly ma- 
chinery sales engineer for the Continen- 
tal Supply Company. is the newly ap 
pointed Kansas sales representative fo~ 
the Cardwell Manufacturing Company, 
Wichita, Kans. 

Spitzfaden joined 
Continental in 1937 
after he was gradu- 
ated from Washing- 
ton University, St. 
Louis. Mo., with a 
bachelor of science 
degree in mechani- 
cal engineering. He 
served with the 
Navy in the civil en- 
gineering corps 
from 1942 until 1946. 

\fter release from active duty as a 
lieutenant. s. g.. he rejoined Continental 
end last April was appointed assistant 
district manager for Kansas with offices 
in Wichita. 





Chas. Spitzfaden, Jr. 


District representative 


Elmer J. Weis, vice president in charge 
of sales, Pacific Pumps, Inc., Hunting- 
ton Park, California, recently announced 
the appointment of Transmission Engi- 
neering Company. 55 Stevenson Street. 
San Francisco 5. California. as district 
representative. 
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——— it WAS NINE YEARS before the first gasoline-driven automobile Lait inc vr 

na- }; id in the United States was operated by C. E. Duryea that the . 
pn Brooklyn Bridge was opened in 1883. This fabulous engineering * . 
ip achievement was the culmination of over 26 years of planning : 
fo~ and building, of bold vision and heart-breaking struggle, by . ° 
ny. John A. Roebling and his son Washington. : ° 

: But the steadfast confidence of father and son in the success of their amazing venture is ; : 
led vindicated daily by the modern traffic this world-famous bridge continues to carry now... ; 
37 64 years later. . : 
du- How much is that confidence worth to you today . . . and to the John A. Roebling’s Sons ° : 
ng- Company, now embarked on a multi-million dollar expansion program to meet the future’s . 
St. challenge? ‘ 
sn ; Confidence is the driving power behind our efforts to make better products do better work : 
“s or you. 





4 You Can’t Go Wrong —If You Use the Right “Blue Center” Rope 
€ —_—_—_—_—— 

en- There’s no better way to save wire rope dol- 
ps lars than to use the right rope for your job. 
That means the right grade of steel, the correct 


a wide range of constructions and sizes to 
choose from . . . in both preformed and non- 
preformed types. 


The RIGHT steel... . 
The RIGHT construction... 
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construction, the proper size. And your choice 
iseasy when you specify Roebling “Blue Cen- 
ter” Steel Wire Rope. 

In “Blue Center” you get what we feel sure is 
the finest rope steel made. Secondly, you have 


Why not make the Roebling Field Engineer 
your right-hand man in selecting wire rope that 
will give you peak performance at the lowest 
overall cost? You can call or write him at our 
nearest branch office, 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Distributed by: The National Supply Company— Republic Supply Compuny 


Manufacturers of Wire Rope and Strand « Fittings « Slings « Screen, Hardware 
ond Industrial Wire Cloth e Aerial Wire Rope Systems « Hard, Annealed or Tempered 
High and Low Carbon Fine and Specialty Wire, Fiat Wire, Cold Rolled Strip and 


Cold Rolled Spring Steel « Ski Lifts ¢ Electrical Wire and Cable + Suspension 
Bridges and Cables « Aircord, Aircord Terminals and Air Controls «e Lawn Mowers 


The RIGHT size... 
—FOR YOUR JOB! 


A CENTURY OF CONFIDENCE 
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Oil Base moves to new plant 


Oil Base, Inc., has moved its main of- 
fices from Los Angeles to its new plant 
in Compton, California, where all facili- 
ties have been combined on a newly ac- 
quired 4-14 acre site, for the complete 
manufacture. packaging, mixing, and 
shipping of Black Magic oil base drill- 
ing fluid. 

The plant is strategically situated to 
ship drilling muds via rail, truck, or 
water to any oil field in the world. 

\t present the site is comprised of 
four buildings. An office building, pro- 
duction and storage plant, a sacking 
plant (under construction) ,and a premix 
plant. When fully equipped, the entire 
operation will be capable of producing 
oil base drilling muds, weighting mate- 
rials, and chemicals for regenerating 





Black Magic, in volume exceeding $10,- 
000,000 annually, it is stated. 


The new 15-room office building is 
one story, 2800 sq ft, containing a mail 
room, and modern research and control 
laboratories. 

The main plant is housed in a 12,000 
sq ft steel building. New grinding and 
mixing equipment has been installed as 
well as conveyors and handling equip- 
ment for storing the sacked materials. 
A quick loading ramp for trucks and 
trailers has been specially built along 
one side of the building to expedite 
loadings. 

Under construction is a sacking plant 
for dry mix where machinery for weigh- 
ing and filling sacks will be housed. At 
the south end are nine tanks for pre- 


mixing Black Magic with a total capac 
ity of 3000 bb] a day. The dry powdere:! 
form is mixed with diesel oils for domes 
tic use and delivered pre-mixed in tank 
cars and trucks to oil wells whose mix- 
ing facilities are inadequate. Adjacen' 
to the plant building is a two-acre paved 
lot where a trucking depot, complet: 
with garage for servicing trucks hauling 
Oil Base products, will be established. 


New magazine 


Jones and Laughlin Steel Corpora- 
tion has distributed to its 42,000 em 
ployes and 25,000 shareholders the firs: 
issue of the corporation’s new monthly 
magazine Men and Steel. The purpose 
of the publication is to “bring to the 
attention of employes and shareholder- 
pertinent facts and the views of the man- 
agement with respect to the past, cur- 
rent and future operations of the Corpo- 
ration,’ Admiral Ben Moreell. presi- 
dent, declares in a foreword. 

Men and Steel is the first corporation- 
wide magazine ever published by J & L. 
although Otis Works, at Cleveland, has 
been publishing an internal plant mag- 
azine called the Otis Sheet. Men and 
Steel will replace this as well as several 
smaller miscellaneous publications that 
have been put out by different divisions 
of the corporation. 

The magazine is published under the 
direction of Earl F. Blank, assistant to 
vice president—personne]l and industrial 
relations of the corporation. Plant ed- 
itors and their reportorial staff gather 
and edit the news for the plant sections. 
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Cities Service research program 


Centralization and expansion of the extensive research and 
development activities of Cities Service Company has been an- 
nounced by W. Alton Jones, president. 

First major step in this program, Jones said, is the formation 
of a new company called the Cities Service Research and Devel- 
opment Corporation, which will be charged with direction of 
all of the far-flung research activities that have been carried on 
by individual operating companies of Cities Service for more 
than 30 years. 

The program will cover the entire petroleum field, extending 
into the realm of plastics, detergents, medicines, paints and 
lacquers, as well as synthetic fuels. The long-range project is 
to aid in supplementing the nation’s petroleum resources, espe- 
cially in times of national emergency. 

Among major development projects that the new corporation 
will direct is intensive research, in cooperation with the M. W. 
Kellogg Company, in the synthesis of liquid petroleum products 
from natural gas at both the Jersey City, New Jersey, plant of 
Kellogg, and the Cities Service refinery at Lake Charles, Lou- 
isiana. Others include intensifying and centralizing work on the 
development of automotive and household fuels at the Cities 
Service refineries at Lake Charles and East Chicago, Indiana; 
the development of chemicals from natural gas at Tallant, Okla- 
homa; and the development of lubricants and greases at Ponca 
City, Oklahoma. 

Jones stated that the new corporation also will study the pos- 
sibility of constructing a new, ultra-modern research laboratory 
in the New York area as headquarters for the activities of more 
than 500 Cities Service chemists and scientific workers. 

Jones will serve as chairman of the board of the new corpora- 
tion, A. P. Frame will be president, and C. L. Mateer, vice 
president. 

Mr. Frame will continue in his present position as vice presi- 
dent of Petroleum Advisers, Inc., in charge of all manufacturing 
operations of Cities Service oil companies. 


Lincoln Foundation welding awards 


The trustees of The James F. Lincoln Arc Welding Founda- 
tion have announced the rules of the Annual Engineering Un- 
dergraduate Award and Scholarship Program. This program 
started in 1942 but was interrupted by the war. Recently upon 
the advice of the deans of engineering of a number of 
prominent engineering schools, it was decided that the time 
had arrived when the program should be resumed. 

Dr. E. E. Dreese, chairman of the board of trustees, in mak- 
ing the announcement stated: “The future of engineering rests 
with the present undergraduate engineering students. The en- 
gineering students of today will bring forth the new inven- 
tions, designs, and developments of tomorrow. 

“In order, therefore, to place these possibilities before the 
undergraduate engineering student, and to stimulate his imagi- 
nation, ability, and vision through the study of are welding 
in design and maintenance, The James F. Lincoln Arc Weld- 
ing Foundation sponsors this series of $6750 Annual Engineer- 
ing Undergraduate Award and Scholarship Programs.” 

This program contains two interdependent plans: “The 
Award Plan and the Scholarship Plan. Under the Award Plan, 
engineering students of various engineering schools and col- 
leges will submit papers on arc welded design and the use 
of welding in maintenance of machines and structures. Under 
the Scholarship Plan, scholarships will be allocated to the 
schools in which the three highest award recipients under the 
Award Program are registered. 

Awards for papers will be as follows: 





Number of Amount of Total amount 
Awards each award of awards 
] $1,000 $1.000 
] 500 500 
l 250 250 
4 150 600 
8 100 800 
12 50 600 
50 25 1,250 
$5,000 


The Scholarship Plan is as follows: 
The institutions in which the three top awards are made to 
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students will receive amounts of money equal, respectively, to 
those awards. These amounts are to be used for the purpose 
of scholarships in the departments in which the award stu- 
dents are registered. 

Use of scholarship funds: The department of the institution 
in which the first award winner is registered will receive $1000 
for four annual scholarships of $250 each. 

The department of the institution in which the second award 
winner is registered will receive $500 for two annual scholar- 
ships of $250 each. 

The department of the institution in which the third award 
winner is registered will receive $250 for one annual scholar- 


ship of $250. 


Number of Amount of each Total amount of 





scholarships scholarship scholarship funds 
$250 $1000 
2 250 500 
1 250 250 
7 $1750 


Students’ papers are to deal with design for are welding 
of parts of machines, complete machines, trusses, girders. 
structural parts, or their maintenance. 

It is not necessary that the machine, structure, or part, be 
actually built, but the design or method of construction must 
be described in the paper. 

The student need not necessarily adapt arc welded construc- 
tion to a complete machine or structure but may choose any 
part of a complete machine or structure, now usually made 
by other methods, which could be made by this method of 
construction; or he may conceive of a machine, structure or 
part which has never but could be built by are welding. 

Resident engineering undergraduate students registered in 
any school, college or university in the United States, which 
offers a curriculum in any branch of engineering (includ- 
ing agricultural engineering) or architecture leading to a 
degree and cadets registered in the United States Military 
Academy, United States Naval Academy and Coast Guard 
Academy are eligible to submit papers in this award program. 

Copy of the rules and conditions may be obtained by writ- 
ing The James F. Lincoln Are Welding Foundation. Cleve- 
land 1, Ohio. 


Open new warehouse 

Opening of its new and enlarged wire rope warehouse at 
Houston, Texas, has been announced by Rochester Ropes. Inc.. 
of Culpeper, Virginia. 

E. E. Lambert, southwestern manager, states that the new 
quarters, at 3115 Polk Avenue, will enable the company to serv- 
ice its distributors and customers from the most complete mill 
stocks in the entire Mid-Continent area. 

Several innovations in wire rope reeling and cutting equip- 
ment are being installed that will enable the company to make 
quicker shipments on large drilling line orders. 

In keeping with its expansion program, Rochester Ropes has 
installed reeling and cutting machinery in its Odessa warehouse, 
which is under the direction of Paul Murray. 

Rochester Ropes also maintains a mill depot at 29th and 
Byers Street in Oklahoma City under the direction of J. S 
Blackman, for service to the Oklahoma-Kansas trade. 


Wickwire Spencer sales manager 


Newell H. Orr, vice president of The Colorado Fuel and Lron 
Corporation, announces that H. C. Allington has been appointed 
general manager of sales of the Wickwire Spencer Steel Division 
with offices in New York City. 

Allington has been engaged in sales work in the eastern area 
since the close of World War I when he left the service as an 
army field clerk. As salesman he opened up New England and 
Upper New York Territory for a well known gasoline pump 
manufacturer and later became New York and New England 
district manager for the same company. Several years later, the 
Sharpsville Boiler Works called him to assume a more im- 
portant position as eastern district manager. Soon spotted for 
his ability, the American Machine and Metals, Inc., called him 
to New York as sales manager of its oil products division 
and in 1943 Wickwire Spencer Stee] weaned him away to man- 
age a new products department but within a few months he was 
selected assistant general sales manager. 
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Jerguson 
Valve No. 6« 
Drop Forged Steel 





FOR EFFICIENCY, USE 


JERGUSON VALVES, 
And Flat Glass Gages 


ERGUSON No. 64 Gage Valves will 

do the kind of efficient job you 
want with flat glass gages. 

Distinctive valve design makes it 
possible to remove the gage without 
emoving the valves or draining the 
liquid from the vessel. This means 
minimum maintenance time and cost. 

Jerguson No. 64 Valves have safety 
shut-off, stainless steel renewable seats 
and trim. Recommended for pressures 
up to 3200 pounds. 


Write for Data Unit 
and full information 














GAGE & VALVE 
COMPANY 
109 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 











188 












, ANANUrN 
CRUDE, UKAUACU- 





Every parent at some time or an- 
other suffers acute embarrassment at 
some expression uttered by an offspring 

that’s why we think mammas and 
papas will appreciate this true story of 
a small girl. She was doing her home- 
work in arithmetic, and her parents sud- 
denly realized the young ‘un was mur- 
muring: “Four and two, son of ab~— , 
six. Three and five, son ofab__ , eight.” 

After a pantomine between parents 
of raised eyebrows and shoulders 
shrugged in bewilderment, her mother 
casually asked: “What are you saying, 
dear?” The little girl said: “Just what 
the teacher told us, mummy. Seven and 
three, son of ab _ , ten.” 

Well, the parents said no more, but 
the next day the mother dropped in at 
the school to ask her daughter’s teacher 
what it was all about. After recovering 
from the initial shock, the teacher 
thought for a while and then went into 
spasms of laughter. “I’ve got it.” she 
said, wiping her eyes. I’ve been saying to 
the class: “Four and three, the sum of 
which is...” 

4 Y y 

An engineer walked into a fur empo- 
rium with a gorgeous blonde on his arm 
and demanded something expensive to 
hang on the curvateous creature. 

They yanked out something for about 
$500 and he rejected it with a snarl. 
“What alley cat did that come from? 
Bring me something nice.” 

Next came a $5000 number, then a 
$10,000, but with each offering his de- 
mands grew louder for something bet- 
ter, much better. 

So finally, they dug up the key to the 
vault and brought forth a coat worth 
about $2 less than a king’s ransom. 

“Now that’s fine,” said the engineer, 
as his companion stared goggle-eyed at 
the creation. “Here’s my check. You in- 
vestigate at my bank to make sure it is 
good and I will be back Monday for 
the coat.” 

But Monday when he returned, he 
found the store manager in a purple 
passion. “You fraud! You cheat! The 
bank never heard of you! If you want 
that coat you'll have to pay for it in 
cold cash.” 

“Oh, I didn’t come after the coat,” said 
our hero: “I came to thank you for a 
wonderful weekend.” 

y yg v 

The laziest man in California stands 
with a cocktail shaker in his hand and 
waits for an earthquake. 

v y ¢ 

It was during the start of the Lenten 
Season. Pat’s wife was telling him that 
Finnegan gave up smoking and O’Toole 
gave up drinking. So she asked Pat if 
he'd sleep in one room during Lent and 
she in another. Pat agreed. 


THE 








A week later, Pat's wife was knock- 
ing at the door of his room one niglit. 
Pat asked gruffly, “Who is it, and what 
do you want?” 

Pat’s wife said, “It’s me and | came to 
tell you Finnegan started smoking again 
today.” 


g g y 


A businesswoman entertaining some 
businessmen at luncheon in a French res- 
taurant, and not wishing to be obvious 
about paying the check, whispered to 
her waiter when the meal was over. 
“L’addition, s’ily vous plait.” 

“Downstairs to your left, lady,” he 
said. 

Y Y 7 


An evangelist recently announced 
there are 727 sins. We understand he is 
getting requests for the list from people 
who think they must be missing some- 
thing. 

- y 5 


ENGINEERING PROBLEM 


A cross-eyed woodpecker with a cork 
leg and a synthetic rubber bill requires 
414 hours to peck %4 of the distance 
through a cypress log 53 years old. 
Shingles cost $.79 per hundred and 
weigh 8 ounces apiece. The log being 
pecked upon is 34 feet long and weighs 
47 pounds per foot. Assuming that the 
coefhecient of friction between the wood- 
pecker’s bill and the cypress log is .097) 
and that there is a negligible resistance 
to diffusion, how many units of vitamin 
B-1 will the woodpecker require in peck- 
ing out enough shingles for a $7500 barn 
with a detachable chicken house? The 
woodpecker has an efficiency of 97 per 
cent and gets time and a half for over- 
time.—Submitted by J. S. Leonard, su- 
perintendent, The Ohio Oil Company, 
Knox City, Texas. 





y i Y 

A businessman visited his banker and 
asked: “Are you worried about whether 
I can meet my note next month?” 

“Yes, | am,” confessed the banker. 

“Good,” said the client. “That’s what 
I’m paying you six per cent for.” 

i 7 A 

Two travelers in Ireland, returning 
home late one night, lost their way. 

Said one, “We must be in a cemetery. 
Here’s the gravestone.” 

“Whose is it?” asked the other. 

The more sober of the two, having 
struck a match, said “I don’t know but 
he seems to have lived to a ripe old 
age—175.” 

“Can you read the name?” insisted his 
companion. 

Another match having been lit: “J 
don’t know him. Some fellow called 


‘Miles from Dublin’.” 
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The Baker Retainer Production Packer 
is completely drillable. You will never have to “mill up” a Baker Packer. 


Yes, the cast iron construction of the 
Baker Packer is far more resistant to corrosion than the steel casing in 
which it is set. 


Not the 
Baker Retainer Production Packer which virtually becomes a part of the 
casing when it is set. The tubing can be pulled and run-in again as often 
as is necessary. 


Yes; Baker Packers are anchored against 
either upward or downward movement by two full sets of opposing slips. 


When it is desirable, the 
tubing can be suspended in tension, thus eliminating the possibility of 
“corkscrewed” tubing which would hinder or prevent dropping pressure 
bombs, or other similar operations. 


Not the Baker Retainer Production Packer, which is 
equipped with a positive-sealing, flapper type back-pressure valve. This 
flapper valve opens readily to permit the downward passage of tubing or 
tools, but closes instantly to hold safely against back-pressure when the 
tubing (or tools) are being removed from the well. 


Yes; to practically all 
applications, and to all operating procedures. Single-zone or two-zone 
hook-ups are possible to meet any production requirement. The Baker 
Retainer Production Packer also is ideal for water-injection or flooding 
re-pressuring, re-cycling, testing, acidizing, gas-lift, and many other 
applications. 


The Baker Retainer Production Packer (Product No. 415-D) 
is made by Baker Oil Tools, Inc., and Baker representatives are stationed 
in all active areas to give you prompt and intelligent service. Get in 
touch with your nearest Baker man today. 
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Setting Sleeve 


Setting Sleeve 
Shear Screw 


Thread Seal 


O-Ring Seal 


Setting 
Fluid Ports 


O-Ring Seal 
Upper Slips 
Upper Slip 


Shear Screws 


Upper Cone 
Shear Screws 





Body Lead Seal 
Upper Cone 


lead Seal 


Oil-Resistant, 
Resilient 
Packing Element 


Lead Seal 
Body 
Body Lead Seal 


Rubber Retainer 


Lower Cone 
Shear Screws 


Lower Cone 


Lower Slip 
Shear Screws 


Lower Slips 
Washer 
Spring 
Guide Pin 
O-Ring Seal 
Guide 


Hydraulic Packing 


Flapper Valve 


>— _ Junk Pusher 
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@ Frank D. St. Hilaire recently joined 
The Lummus Company, New York, in 
the capacity of inspection coordinator 
heading up a group 
of refinery equip- 
ment inspectors 
throughout the coun- 
try and reporting to 
E. I. Lummus. Pre- 
viously, he was con- 
nected with the for- 
eign operations de- 
partment of The 
Texas Company han- 
dling engineering 
service in Latin 
America. For seven 





F. D. St. Hilaire 
years he was with Trindad Leaseholds 
Limited, Trinidad, British West Indies, as 
assistant plant superintendent of its top- 
ping and re-run division. His present 
headquarters are in Graybar Building, 
New York City. 


@ John M. Campbell has recently been 
appointed to the Gulf Oil Corporation 
Fellowship that was established in the 
School of Chemical Engineering at the 
University of Oklahoma in July, 1947. 
Campbell graduated from Iowa State 
University in 1943. During the war he 
was connected with the Du Pont Com- 
pany in Cleveland, Ohio, and Hanford, 
Washington. He is now an instructor in 
the School of Chemical Engineering and 
is also working toward a master’s degree 
in chemical engineering. 


@ Dr. Newcomb K. Chaney, for the last 
12 years director of research for The 
United Gas Improvement Company, 
Philadelphia, has been appointed to di- 
rect the gas production research pro- 
gram of the American Gas Association. 
Dr. Chaney takes charge of the work 
previously directed by Edwin L. Hall 
who has been appointed director of the 
association’s testing laboratories at 
Cleveland and Los Angeles. 


@ James Tanhanm, vice president of The 
Texas Company, with headquarters in 
New York, sailed recently aboard the 
S. S. Yarmouth for Havana, Cuba, to 
represent the International Organization 
of Industrial Employers at the United 
Nations Conference on Trade and Em- 
ployment. 
@ H. E. Bramston-Cook has been ap- 
pointed to the newly created position of 
general manager, eastern operations, of 
Oronite Chemical Company of San Fran- 
cisco, a Standard of California subsidi- 
ary. He has been general sales manager 
for the company for the past year. 
Bramston-Cook will supervise both 
sales and product development work for 
Oronite east of the Rockies, and of for- 
eign operations. His headquarters will 
be at the company offices in New York. 
He joined Oronite in October, 1946, and 
is widely known in the chemical and oil 
industries for his accomplishments in 
manufacturing, research, and sales. 








with men in the industry 


@ W. Henry Linton has been named 
assistant to Clarence H. Thayer, vice 
president in charge of manufacturing, 
Sun Oil Company. Linton, former man- 
ager of the refinery accounting depart- 
ment will serve as an administrative as- 
sistant. Linton joined Sun Shipbuilding 
and Dry Dock Company, wholly owned 
subsidiary of Sun Oil Company, as a 
clerk in the accounting department in 
1919 shortly after his graduation from 
Chester High School. Three years later 
he entered the accounting department of 
Sun Oil Company at Philadelphia. In 
1926 he was placed in charge of the yield 
department at Sun’s Marcus Hook re- 
finery, continuing in that capacity until 
1931 when he returned to the Phila- 
delphia office. From 1937 to 1942 Linton 
served as office manager and chief ac- 
countant at Marcus Hook. Recalled to 
the company’s main office in 1942, he 
was appointed manager of the refinery 
accounting department. 


@ Thomas H. Pike, Jr., assistant sales 
manager of the Welding Fittings Divi- 
sion of Tube Turns, Inc., Louisville, Ken- 
tucky, has announced two promotions. 
Norton P. Bosemer has been placed in 
charge of the Los Angeles office, at 1489 


N. P. Bosemer R. S. Tyler 


Washington Boulevard, and Robert S. 
Tyler, Jr., has been placed in charge of 
a newly established Mid-Continent dis- 
trict, with headquarters at 311 Tuloma 
Building, Tulsa. Bosemer joined Tube 
Turns sales staff in April, 1937, and was 
assigned to the San Francisco office in 
May, 1944. Tyler became associated with 
Tube Turns, Inc. in January, 1946, after 
four years of service with the Navy, and 
is a graduate of Tube Turns’ sales train- 
ing project. 


@ Storrs J. Case has been named ad- 
vertising manager of Sun Oil Company. 
Case, a native of Detroit, has been in 
advertising or sales promotion in the 
automotive field for 24 years. Until re- 
cently he owned and operated a tire dis- 
tributorship at Van Nuys, California. 

In his new position, he will direct all 
Sun Oil Company’s advertising. Fred S. 
Cannan will act as assistant manager 
in charge of motor products advertising, 
and Laurens H. Fritz as assistant man- 
ager in charge of industrial products ad- 
vertising. 








@ J. H. Dunn, president of The Sham- 
rock Oil and Gas Corporation, announces 
that Ray C. Johnson has been elected 
vice president and general counsel of the 
corporation, and F. V. Wallace and B. E. 
Tyler, Jr., have been elected secretary 
and treasurer, respectively. In making 
the announcement Dunn stated, “Mr. 
Johnson, who also will continue to serve 
as a director of the corporation, has been 
closely connected with the company since 
its organization as attorney and in more 
recent years as secretary-treasurer and a 
member of the board of directors. While 
we have had the benefit of Mr. Johnson’s 
counsel and advice for many years, we 
feel that we will benefit the more from his 
willingness to devote his entire time in 
Shamrock’s behalf.” In making the an- 
nouncement, Dunn explained that the 
election by the directors of Wallace and 
Tyler was in keeping with the general 
policy of the company to promote those 
within the organization to positions of 
higher responsibility when possible. Wal- 
lace has been employed by the company 
in numerous positions for 13 years, and 
Tyler has been with the company for 
10 years as auditor in the general offices 
of the company at Amarillo. 


@ Charles E. Weeks has been made as- 
sistant to the operating vice president of 
Southern Alkali Corporation, Corpus 
Christi, Texas, it has been announced by 
O. N. Stevens, operating vice president 
for the firm. A native of Runge, Texas. 
Weeks has been associated with South- 
ern Alkali since the firm was established 
here in 1934. Prior to this appointment. 
he had served as auditor for the alkali 
producing firm. His headquarters will be 
at the Southern Alkali plant. Corpus 
Christi. 


@ Jack Skeehan, 
formerly with 
Spang - Chalfant 
Company, Houston, 
Texas, and Los An- 
geles, California, has 
joined Thornhill- 
Craver Company. 
Skeehan is the Uni- 
bolt field representa- 
tive in the Pacific 
Coast area with 
headquarters in Los 
Angeles. 


Jack Skeehan 


@ G. A. Tompson, vice president of 
Bethlehem Supply Company, attended 
the annual API convention in Chicago 
the week of November 10. Other person- 
nel of the Bethlehem Supply Company 
attending the convention were: H. R 
Powers, assistant sales manager; B. E. 
Groenewold, manager of engineering 
sales; T. B. Leech, manager of refinery 
sales; J. F. Eaton, Tulsa plant manager: 
H. E. Davidson, Tulsa plant engineer; 
I. C. Smith, Corsicana plant manager, 
and Lee Fag, Corsicana plant engineer. 
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GOOD REASONS WHY OPERATORS PREFER 
MiCallough | 


GUN PERFORATOR | 
SERVICE 


MEETS EVERY CONDITION. Guns fired either electri- 
cally or mechanically: guns run on cable, sand line, 
drill pipe, tubing, or on piano-wire measuring line 
in extremely high-pressure wells. 

SIMULTANEOUS FIRING under all conditions gives 
exact spacing of shots, perfect perforation pattern, 
and saves down-the-hole time. 


ACCURATE DEPTH MEASUREMENTS put the shots right 
where you order them. 

MAXIMUM PENETRATION of bullets into the forma- 

& tion, as proved repeatedly in competitive field tests. 
GUNS TO FIT EVERY CONDITION. McCullough em- 
ploys more than 30 different types and sizes of guns. 
ALL SIZES OF BULLETS from 74” dia. up to 9,” dia., 
to fit every possible need. 

BURRLESS BULLETS, giving a completely burr-free 
hole, eliminating casing scraping, with mo sacrifice 
of penetration. 

4 NO LOST TIME. McCullough’s simpler, lighter equip- 
ment cuts setting-up and moving-out time, speeds 
up every job. 

EXPERIENCED MEN. With years of experience behind 
them, thoroughly-trained McCullough gun-perforat- 
ing crews do their jobs quickly, efficiently, safely. 
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These Are Some of the Reasons 
Behind the Proven Fact That 
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PUTS THE SHOTS WHERE THEY 
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- CLOGGED 
FILTER 
SCREENS 


... Cleaned 








: 


PROBLEM: To remove crude 
oil residue from obstructed filter 
mesh. To restore filter screens to 
efficient operation. 


SOLUTION: Soak screens in 
recommended Oakite degreasing 
solution. Then rinse screens and 
immerse them in Oakite acidic 
detergent solution. Neutralize. 
Thoroughly rinse. 


RESULTS: Built-for-the-job 
Oakite materials provide speedy 
complete removal of grease, 
sand, dirt, tar and other imped- 
ing deposits. Screens come out in 
excellent shape... ready for re- 
use. Full filtering capacity re- 
stored—thanks to safe, therough 
Oakite cleaning. 


Technical Data Free 


Full details for filter cleaning are 
yours free in the Oakite “88” Digest. 
Send for your copy today. It not only 
outlines filter cleaning methods but 
87 other commonly performed main- 
tenance jobs where Oakite materials 
and methods can help save you money. 


OAKITE PRODUCTS, INC. 
48 Thames Street, NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 











Specialized Industrial Cleaning 
MATERIALS © METHODS © SERVICE 
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@ Bart W. Cillespie, project manager 
for Aretic Contractors at Fairbanks, 
Alaska, attended the recent annual meet- 
ing of the operating committee of the Di- 
rector of Naval Petroleum Reserves at 
Washington, D. C. After the meeting, he 
spent a few days visiting drilling and 
producing operations in South Louisiana 
and Mississippi as a guest of friends 
with the Humble Oil and Refining Com- 
pany at New Orleans. He visited some 
other friends at Dallas before flying to 
los Angeles and on to Fairbanks, where 
he will continue his work in connection 
with the Navy's search for oil in North- 
ern Alaska. 


@ T. Norman Willcox has been made 
manager of the methods and equipment 
laboratory of the plastics division of the 
General Electric chemical department. 
Willcox, who has been section engineer 
of the methods and equipment labora- 
tory since last February, joined the com- 
pany in 1936 as a member of the student 
test course. Joining the plastics division 
at Pittsfield in 1938, he was assigned to 
the engineering section and followed 
closely the development of G-E mycalex 
molding. In 1942 he was transferred to 
the Taunton Works as a product engineer 
and the following year was brought back 
to Pittsfield as a development engineer 
in the methods and equipment labora- 
tory. 


@ Roy N. Bean, educated at the Uni- 
versity of Oklahoma and registered me- 
chanical engineer in the State of Texas, 
announces opening of offices at 800 East 
Ocean Boulevard, 
Long Beach 2, Cali- 
fornia. Here he will 
officiate as manufac- 
turers’ agent for the 
following accounts: 
Oil Center Tool 
Company, The 
Southwest Company, 
Oil Tool Manufac- 
turing Company, 
and Universal Pack- 
ing and Gasket Com- 
pany, all of Houston, 


Koy N. tHean 
Texas. Before launching out on his own, 
Bean had spent 11 years with Cameron 
Iron Works, mostly as development en- 
gineer, and had been responsible for 
some very effective and important equip- 
ment items. 


He has had a wide experience in va- 
rious types of field service, for such 
firms as Continental Supply Company, 
D+ B Division of Emsco, Halliburton 
Oil Producing, and Halliburton Oil Well 
Cementing companies. He was for a time 
sales manager for J. H. McEvoy and 
Company (now McEvoy Company) and 
had some service with Layne and Bowler. 
Immediately upon graduation from col- 
lege, he began devoting himself to oil- 
field engineering, and through actual 
participation garnered also an insight 
into the business of contract oilwell drill- 
ing. He was instrumental in opening the 
Pacific Coast branch of Cameron Iron 
Works in 1939 and 1940, so is no strang- 
er to the local fields. 





@ John W. Boatwright has been ap. 
pointed general manager of the distr: bu. 
tion economics department of Stand ard 
Oil Company (Indiana). He formerly 
headed the combined sales research .ind 
budgeting departments. In his new yiusi- 
tion he will be responsible for all fune- 
tions relating to sales budgets, general 
economic studies, problems of product 
supply, consumer research studies, «co. 
nomic evaluation studies, and profit ind 
loss analyses previously performed in the 
sales research and coordinating depirt- 
ments. 


D. S. Warning has been appointed 
manager of the commercial research di- 
vision of the distribution economics de- 
partment, with responsibility for sales 
budgets, general economic studies, prob- 
lems of product supplies, and consumer 
and sales research reports. 


R. M. Eberly has been appointed man- 
ager of the coordinating division of the 
distribution economics department. He 
will be responsible for economic studies 
pertaining to manufacturing and trans- 
portation problems, and sales depart- 
ment expense and profit analyses. 


@ Jack Podlech has been appointed as- 
sistant to the president and counsel of 
Oil Base, Inc., Compton, California. Pod- 
lech, a member of 
the California Bar 
Assocation, was pre- 
viously with Rich- 
field Oil Company in 
the land and lease 
department, and with 
the trust division of 
Citizen’s National 
Bank of Los An- 
geles. He is a grad- 
uate from the Uni- 
versity of Southern 
California and serv- 


Jack Podlech 
ed in the Navy during the war. Podlech 
will head up the newly formed legal de- 
partment at Oil Base, Inc., under the su- 
pervision of George Miller, president. 


@ L.N. Harrison, southeastern district 
manager of the Votator Division of The 
Girdler Corporation, has moved his head- 
quarters from Charlotte, North Caro- 
lina, to 505 Forsyth Building, Atlanta. 
Georgia. 

@ Eldon Young and Archie D. Gray 
have been appointed general attorney 
and associate general attorney, respec- 
tively. of Gulf Oil Corporation and Gulf 
Refining Company with headquarters in 
Houston, Texas. 


@ Dr. Robert L. Smith has been ap- 
pointed to supervision of the project 
evaluation division of Sinclair's Research 
and Development Department at East 
Chicago. The assignment was made in 
conjunction with the scheduled expan- 
sion of research activities to be carried 
out at the new laboratories in Harvey. 
Illinois. For the last 15 months Dr. Smith 
has been engaged in process develop- 
ment with Sinclair research. His new po- 
sition involves planning of research pro- 
grams, project evaluation, data correla- 
tion, and development of design methods. 
Assisting him will be Harry Mayland. 
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@ Lloyd A. Harris, diese] engine spe- 
cialist, has been transferred from the 
\ational Supply Company’s Superior 
:ngine Division, Springfield, Ohio, to the 
Pant Products Divi- 
sion. Harris will 
represent National 
Supply in the sales 
and service of Su- 
perior engines in all 
branches of the oil 
industry, and has al- 
ready assumed his 
new duties with 
headquarters in 
Houston, Texas. 

\ veteran of the 
oil field country, Lloyd A. Harris 
Harris was associated with Waukesha 
Motor Company, Tulsa, Oklahoma, prior 
to his joining the Superior Engine Divi- 
sion of National Supply in 1942. For the 
last two years he has represented the 
company in both oil field and municipal 
sales in Houston, New Orleans, and Fort 
Worth. 


@ Robert W. Pack has been appointed 
director of production of Sun Oil Com- 
pany. Pack, formerly general manager 
of the company’s Gulf Coast division, will 
move his headquarters from Beaumont, 
Texas, to Philadelphia about January 1. 
He has been a member of the company’s 
hoard of directors since last March. 
Simultaneously, Jno. G. Pew, vice pres- 
ident in charge of production, announced 
the creation of a three-member manage- 
ment committee to succeed Pack in the 
Gulf Coast division. The members are: 
P.S. Justice, head of land and geological 
operations; Donelson Caffery, manager 
of supply and transportation, and Joiner 
Cartwright, general counsel. All have 
headquarters in Beaumont. 





@ F. H. Paul, who has been assistant 
treasurer of California Texas Oil Com- 
pany, Ltd., since Caltex was founded in 
1936, has been elected treasurer of the 
company. Paul has been in the treasury 
department of Caltex and affiliated com- 
panies since 1922. 


@ Douglas Orme has been elected vice 
president in charge of traffic of the Cos- 
den Petroleum Corporation. Orme join- 
ed Cosden May 1, 1929, and has served 
in the traffic department since that time. 
He was promoted to traffic manager in 
December 1935. 


@ J. Elston Ahlberg has joined the re- 
search staff of the Davison Chemical 
Corporation, Baltimore, Maryland. Dr. 
Ahlberg is well known in the oil indus- 
try for his work in the development of 
methods of manufacturing cracking cat- 
alysts. During the last 11 years he was 
associated with the Universal Oil Prod- 
ucts Company, Chicago, Illinois. 


@ H. L. Hawkinson, Jr., was promoted 
November 1 to local representative for 
machinery sales in the Houston sales of- 
fice of the Bethlehem Supply Company. 
Hawkinson, formerly field representative 
at Odessa, Texas, has been employed by 
the company 61% years. He is a graduate 
of Oklahoma University and served four 
years in the armed forces during the war. 
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TM steel Loading Chain 
is fabricated from electrically butt- 
welded carbon steel links. The short 
links permit tight binds when used 
with a load binder. It is a favorite in 
the lumber industry for loading and 
binding logs, and wherever a short 
link chain is required. TM Steel 
Loading Chain will pull stiff before 
breaking. Easily identified by a brass 
tag located in every 20 ft. of chain. 

T™  Hi-Test Steel Chain is man- 
ufactured from C-1017 steel butt- 
welded links. High tensile strength 
and long wearing qualities enable it 
to withstand proof tests far greater 
than those of ordinary low carbon 
steel chain. Its use in mines, oil fields 
and lumber camps and by original 
equipment manufacturers is evidence 
of its exceptional strength as a small 
diameter chain. Easily identified by a 
brass tag located in every 20 ft. 

TM Wire Rope End Chain adds 
economy... safety...flexibilityand long 
life to your complete wire rope-winch 
assembly. The entire chain and the 
hook is made from Taylor Made Hi- 
Test Steel. It’s heat-treated — it’s tough 
and has greater resistance against 
wear than proof coil or BBB chain. 


S. G. TAYLOR CHAIN CO. 


Dept. O-12, Box 509, H d, Indi 








TM HI-TEST 
STEEL CHAIN 


T™ STEEL 
LOADING CHAIN 


TM WIRE ROPE 
END CHAIN 


“THE BEST bY TEST 
SINCE 1873." 


ALLOY 


TayiOn Mae— 
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he Bowser Automatic Well-Check System furnishes an accurate, 
indisputable record of individual well production quantity and 


quality—puts each well on its own merits ... 


@ Eliminates gauge tanks ® Furnishes true proportional sample 
® Stops evaporation losses @ Provides permanent, indisputable 
® Reduces pumping and records 

transportation costs @ Accurately records gross production 
® Minimizes fire hazards @ Detects sleepers or wet wells 













t Portachek—the portable 

or” er \ wet a Bowser Well-Check Unit—is 

ovt oxo) Wor gO cat used to test the potential pro- 

ee p Se® me™ at ce duction of new wells before 
oc ‘ 








installing permanent Bowser 
Well-Check Systems. 











Write for complete information on Bowser 
equipment for modern oil fields. 


BOWSER, Inc. 


1329 Creighton Avenue, Fort Wayne 2, Indiana 





LIQUID CONTROL SPECIALISTS SINCE 1885 





@ William H. “Bill” Keffer, 63 years 
old, vice president and director of the 
Ashland Oil and Refining Company, died 
November 17 in the King’s Daughte:s’ 
hospital, Ashland, Kentucky, following a 
heart attack. He had been ill for several 
days. Keffer was widely known in the «il 
industry, in which he had spent most of 
his life, and at the time of his death was 
in charge of pipe lines and crude oil pro- 
duction for the Ashland Oil and Refining 
Company. He was also president of the 
Owensboro-Ashland Company, a direc- 
tor of the Third National Bank of Ash. 
land, and a director of the Kentucky Oil 
and Gas Association. 

@ Robert J. Crawford has been pro- 
moted from assistant manager to mana- 
ger of the refinery-accounting depart- 
ment of Sun Oil Company. Crawford 
succeeds W. Henry Linton whose ap- 
pointment as assistant to the vice presi- 
dent in charge of manufacturing was an- 
nounced recently. 

@ B. H. C. Stover, Columbia, Missis- 
sippi, chief clerk of the Hub district, has 
been transferred to the Grand Isle dis- 
trict, Harvey, Louisiana, as district chief 
clerk, by Humble Oil and Refining Com- 
pany’s Production Department. 

J. D. Cole, chief clerk of the Paradis 
district, Paradis, Louisiana, replaces 
Stover. 

QO. J. Aucoin, district chief clerk for 
the North Crowley district, Crowley, 
Louisiana, has been transferred to the 
Paradis district as chief clerk. 

Jack Pierce, assistant district chief 
clerk for the Bayou sale district, Frank- 
lin, Louisiana, has been transferred to 
the North Crowley district and promoted 
to district chief clerk. 

C. C. Pyle, assistant district chief clerk 
of the North Crowley ditrict, has been 
transferred to the Bayou Sale district as 
assistant district chief clerk. 

F. G. Henry, Hawkins district chief 
clerk, Hawkins, Texas, has been trans- 
ferred to the North Crowley district and 
promoted to assistant district chief clerk. 

Ollie Canion, general clerk, has been 
transferred from the civil engineering di- 
vision in the Houston office to the Grand 
Isle district, Harvey, Louisiana, as assist- 
ant district chief clerk. 

G. W. Jones, assistant chief clerk, was 
transferred from the Houston trucking 
terminal to the material section of the 
production operating department, Hous- 
ton. 

@ R. W. Hamlet has retired as an as- 
sistant treasurer of Socony-Vacuum Oil 
Company, Inc., after more than 37 years’ 
service with the company. George F. 
Molter, who has been with the company 
since 1934, has been elected an assistant 
treasurer. 

@ George W. Robey, former sheriff of 
Coleman County, Texas, has been added 
to the staff of the Texas Mid-Continent 
Oil and Gas Association, Charles E. 
Simons, vice president and general man- 
ager, announces. Robey joins John W. 
Kelley, veteran special investigator and 
former Breckenridge chief of police, in 
the association’s theft prevention cam- 
paign against thieves who menace oil 
company supplies and equipment. 
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H. Bloemgarten, vice president of 
exploration and production of Shell Oil 
Company, Inc., has been appointed man- 
aging director in charge of the technical 
operations of the Royal Dutch Shell Com- 
panies, effective January 1. His head- 
quarters will be at The Hague. Bloem- 
garten has been with the Shell organiza- 
tion more than 25 years. In 1935 he was 
appointed vice president in charge of 
production in St. Louis. Since 1942 he 
has made his headquarters in New York. 


H. S. M. Burns, president of Shell Oil 
Company, Inc., announced that A. J. 
Galloway, regional vice president of 
Shell in Houston, has been appointed 
vice president in charge of exploration 
and production, replacing Bloemgarten. 
Galloway joined Shell in June, 1926, as 
an assistant geologist in California. He 
moved rapidly through positions of in- 
creasing responsibility, and in 1934 was 
made vice president of the Shell Petro- 
leum Corporation in St. Louis. He re- 
tained the position through 1939. When 
Shell Petroleum was consolidated with 
Shell Oil Company, Inc., Galloway 
moved to Houston in September, 1940, 
becoming regional vice president of the 
Texas-Gulf and Mid-Continent areas. 


E. D. Cumming, manager of Shell’s 
American department in London, will 
succeed Galloway in Houston, Burns 
said. Cumming graduated in engineering 
from Auburn University, Alabama, and 
was first employed by Shell at Long 
Beach, California. He spent the early 
part of his career in technical positions 
with the company on the Pacific Coast. 
He has served as both technical assistant 
and manager of Shell refineries at Wil- 
mington and Martinez, California. In 
1938 he became manager of Shell’s Wood 
River, Illinois, refinery, and in 1939 vice 
president in charge of manufacturing. 
On special leave of absence during the 
war, he served as director of refining for 
the Petroleum Administration for War. 
He was made vice president in charge of 
exploration and production of the Pacific 
Coast area October 1, 1944. Remaining 
in that position until October 31, 1946, 
when he went into Shell service overseas. 


@ George E. Reese has been appointed 
chief chemist at Sun Oil Company’s Mar- 
cus Hook refinery. He succeeds Edward 
M. Hughes, chief chemist since 1919, 
who has been appointed to the newly- 
created position of consultant chemist. 

He joined Sun as a refinery laboratory 
chemist in 1924 after graduating from 
Gettysburg College. Theodore R. Me- 
Clure will succeed Reese as assistant 
chief chemist. 


@ W. M. Hall has been elected a direc- 
tor of the Creole Petroleum Corporation 
to fill the vacancy left by the resignation 
of L. F. McCollum, who is now president 
of the Continental Oil Company. Hall 
has been associated with the Standard 
Oil Company (N. J.) and its affiliated 
interests since January, 1921, when he 
joined the company as a rig builder. 
After serving in various foreign assign- 
ments for a little more than 22 years, he 
was transferred to New York to join the 
foreign producing department of the 
Standard Oil Company (N. J.) 
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‘There are common sense reasons w hy 
Thermoid’s complete line of rubber products and friction mate- 
rials for Oil Field equipment sees service in all parts of the 
world ... wherever oil is handled. 
There is a definite economy and convenience to the buyer— 
since a single source of supply furnishes the entire line. 
There is the assurance that high quality standards are rigidly 
maintained in products sold under the Thermoid trade mark. 
And finally —there is a convenient warehousing and shipping set- 
up that saves precious time when articles are needed in a hurry. 


Thermoid serves the world-wide Oil Industry with the prod- 
ucts listed below. 


Rotary Brake Blocks * Woven 
Oil Field Brake Lining ¢ Drill 
Pipe Protectors * V-Belts and - 
**Powerflex” Pressure Seal 


Rotary Hose * Slush Pump Hose 


¢ Oil Country Belting Stuffing Pp ro re | Ui . SS t - 








Box Rings * Wire Line Turn Automotive « Industrial 

Back * Flexible Discharge Unit Oil Field « Textile 

Hose « All Types of Production Thermoid Company, Trenton, N. J., U.S.A. 
Hose °« Tubing Protectors Warehouses in Houston, Los Angeles, Wabash 


Purchases firm 


Johns-Manville Corporation has an- 
nounced the purchase of Van Cleef Bros., 
Inc., of Chicago, internationally known 
manufacturers of “Dutch Brand” indus- 
trial and automotive products. Financial 
details of the transaction were not made 
public. 

The announcement was made jointly 
by Lewis H. Brown, chairman of the 
board, Johns-Manville Corporation, and 
Noah Van Cleef, president, Van Cleef 
Bros., Inc. 

The Chicago firm will be operated as 
a wholly owned subsidiary of Johns-Man- 
ville Corporation. No change is being 
made in the manufacturing, merchandis- 


ing, or distribution system of Van Cleef 
Bros., Inc. 


25-year club grows 

Membership of The Twenty-Five Year 
Club of the Spang-Chalfant Division, 
National Supply Company, of Am.- 
bridge, Pennsylvania, climbed to 138 on 
Saturday night, November 22. with the 
induction of a new group of 22 employes 
who have just completed a quarter of a 
century of service with the division. 

A. E. Walker, president of National 
Supply Company, presented the new 
members with gold pins bearing the com- 
pany’s insignia and set with five dia- 
monds, each symbolic of five years of 
service, at the club’s fourth annual party 
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held in the Ambridge Country Clu), 
Walker also awarded pins set with sx 
diamonds to 32 other employes who hav «: 
completed 30 or more years of service 
Michael J. Smith. who started wit\; 
the company as a plugman in 1922 and 
now is sizing mill operator, made the av- 
ceptance speech in Lehalf of the new 


members. Mark P. Prus responded for 


the 30-year men. 

C. R. Barton, vice president in charge 
of manufacturing, and former Ambridge 
plant manager with 29 years of service. 
was the principal speaker. H. J. Litsey, 
general superintendent at Ambridg: 
with 30 years of service, was toastmas- 
ber. 


Heads sales office 


Link-Belt Company announces that, in 
order to more directly serve customer: 
in western portion of the lower penin- 
sula of Michigan, it has established its 

own sales office in 
“) Grand Rapids. 
| Michigan, with 





/ 407 Murray Build- 
‘ing, 48 Division 
Street, North, postal 
| zone 2. Peter Grous- 
/ tra, formerly dis- 
trict sales engineer 
at Detroit, has been 
appointed district 
sales manager in 
charge of the new office. 

Groustra entered the company’s em- 
ploy in 1926 in the capacity of a drafts- 
man at the Pershing Road plant in Chi- 
cago. In his new position, he will be 
assisted by Herbert E. Wolf, who has 
been a member of the staff of the Link- 
Belt Ewart plant in Indianapolis since 
1934. 


Peter Groustra 


Trip to States 

Elmer R. Smith. 
sales and service en- 
gineer for the H. C. 
Smith Oil Tool 
Company _through- 
out South America, 
has returned from a 
two-month trip to 
the United. States. 
Previously making 
his headquarters at 
Bogota, Colombia, 
he has just moved 
his offices to Cara- 
cas, Venezuela. 





E. R. Smith 


New managers __.. 

The Oceco Division of The Johnston 
and Jennings Company, manufacturers 
of vapor conservation and fire preven- 
tion equipment for storage tanks, has 
announced the transfer of J. R. Edwards 
Sr.. formerly Pittsburgh manager, to be 
manager of the New York district, sue- 
ceeding George T. Bloom who has re- 
signed after 25 years of service. 

J. R. Edwards, Jr.. who has been as- 
sistant in Pittsburgh, advances to man- 
ager of the Pittsburgh district. Del Hei- 
deman, development éngineer, has been 
transferred from Cleveland to New York 
as office manager. All appointments be- 
came effective December 1. 
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INSTALLMENT No. 126 


ss n A valuable and regular feature of The Petroleum Engineer, the Continuous Tables, now in their eleventh year of publi- 
lien, cation, were designed to save time and effort for the technician and the practical field or plant worker. The tables have 
its proved one of the most popular and helpful departments of The Petroleum Engineer. Data are presented in the simplest 
in form available with many types of information included that are best presented by curves or nomographs when three or more 
Is. variables must be considered simultaneously. 
th The Continuous Tables have been developed as a result of suggestions for new tables, direct contributions and 
v4 improvements to existing tables by members of the petroleum and related industries, including manufacturing concerns, who 
a are continually searching for practical information reduced by computation to tabular form readily applicable to the prob- 
tal lems daily confronting them that might otherwise necessitate a more or less tedious calculation. These contributions and sug- 
as. gestions from the industry have resulted in a valuable exchange of information and data contributing to the progress of the 
$5. industry as a whole. 
er This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 
en 13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941, 
ct issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the January, 
= 1944, issue; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclusive, in the 
-_ October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, issue; 95-97, inclu- 
ts e sive, in the July, 1945, issue; 98-100, inclusive, in the October, 1945, issue; 101-103, inclusive, in the January, 1946, issue; 
hi- 104-106, inclusive, in the April, 1946, issue; 107-109, inclusive, in the July, 1946, issue; 110-112, inclusive, in the October, 
be 1946, issue; 113-115, inclusive, in the January, 1947, issue; 116-118, inclusive, in the April, 1947, issue; 119-121, inclusive, 
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When it comes to roller bearings—most 
engineers and designers come to Hyatt 
for the right type and size—for an endless 


variety of applications. 


These experts—for more than _ five 
decades—have designed in and specified 
Hyatt Roller Bearings for various sound 
and practical reasons. And over the years, 
Hyatts have given proof by performance 
that these men have chosen, and continue 


to choose, wisely. 


Not only the correctness of design but 
the pre-determined quality of Hyatt 
Roller Bearings pays off to the manu- 
facturer and the ultimate user of a Hyatt- 
equipped machine. Hyatt Bearings 
Division, General Motors Corporation, 


Harrison, New Jersey. 
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HEAT TRANSFER COEFFICIENTS OF CONDENSERS, EXCHANGERS, AND REBOILERS 





@ Introduction. The literature is re- 
plete with methods of calculating theo- 
retical heat transfer coefficients for sin- 
gle films, but very little attention has 
been given to the most important prob- 
lem of predicting commercial overall 
cofficients. It is generally true that 
inability to compute heat transfer rates 
with accuracy was not due so much to 
inadequacies in the transfer rate data, as 
to an inability to predict accurate foul- 
ing tendencies. 


@ Commercial overall heat transfer 
coefficients. Approximately 80 heat 
transfer coefficients were obtained on 24 
commercial exchangers. The results of 
these tests are summarized in Tables 2-6. 


The overall heat transfer coefficients 
were calculated from the equation 

U=mwe/{(A)(et) .. «ss (3) 

Where: 

U = overall heat transfer coefficient, 
Btu/(hr) (sq ft) (°F), 

q = heat transferred, Btu/hr, 

A = area of the heating surface, sq 
ft, 

At = temperature difference, ° F. 


The heat transferred, q, was taken as 
the more reliable of either the heat input 
or out put (if they were of equal reliabil- 
ity, the average was taken). For water 
flows, the heat transferred was calcu- 
lated from flow, obtained by an orifice 
type meter, and the temperature of the 
water entering and leaving (from cali- 
brated thermometers or thermocouples) . 
For refrigerant flows, the heat was ob- 
tained from the flow, metered as a liquid 
in an orifice-type flow meter and the 
enthalpy change from temperature and 
pressure conditions of the liquid enter- 
ing and vapor leaving the exchanger. For 
steam, the heat was determined from the 
flow and the thermal conditions of the 
steam entering and the condensate leav- 
ing. The flow was determined by weigh- 
ing the condensate in a tared drum with 
the proper correction being made for the 
portion flashed upon reduction to atmos- 
pheric pressure. Most of the process 
stream flows were determined from heat 
and material balances around the ex- 
changers and consequently offer no 
check on the refrigerant or steam heat 
flows. 


The temperature difference was fn 
most cases the log mean temperature 
difference with the proper correction be- 
ing made for non-true counter-current 
flow, McAdams‘. In some cases, for ex- 
ample, boiling a pure liquid with steam, 
the use of the arithmetic mean tempera- 
ture difference was satisfactory. 


The actual heat transfer coefficients 
reported in Tables 2-6 are of value in 
themselves for they permit a quick esti- 
mation of coefficients for similar systems 





and have been of great value to the au- 
thors in preliminary process design 
work. Moreover, these coefficients were 
compared with theoretical overall coef- 
ficients to show the validity of the avail- 
able theoretical methods. 


@ Calculation of theoretical overall 
heat transfer coefficients. Theoretical 
overall heat transfer coefficients may be 
calculated by the following approximate 
equation: 


U = - 





t,s 
sa 


hy, 


DD 
pote h,D, 


(2) 





1 
a 
1, 


Where: 

h, = heat transfer coefficient on tube 
side, Btu/(hr) (sq ft) (°F), 

hy; = heat transfer coefficient of the 


fouling material on the tube 
side, 


L = thickness of tube, ft, 
k = thermal conductivity of metal. 
Btu/(hr) (sq ft) (°F/ft), 
h,, = heat transfer coefficient of the 
fouling material on the shell 
side, 


h, = heat transfer coefficient on the 
shell side, 


D, = inside diameter of tube (ft), 
D, = outside diameter of tube (ft), 
D,,y = average diameter of tube (ft). 


Methods for evaluating the individual 
heat transfer coefficients available in the 
literature and applicable to this study 
are summarized below. For a more com- 
prehensive review, the reader is referred 
to McAdams‘, 


Fouling. Fouling in heat exchangers 
may be defined as the resistance to heat 
transfer resulting from the deposition of 
materials on the heat transfer surface. 
Fouling may result from the formation 
of a scale such as calcium carbonate, 
from carbon formation, from algae for- 
mation, or from foreign materials intro- 
duced with the stream being processed. 
Unfortunately, the determination of the 
extent of fouling to be expected is com- 
plicated because the fouling varies from 
day to day, plant to plant, system to 
system, and exchanger to exchanger. 
Values of fouling factors have been given 
by McAdams‘®, "Nelson’, and the Tubular 
Manufacturers Association®. These were 
supplemented with fouling factors de- 
termined in the plant, and the values 
pertinent to the present study are given 
in Table 1. The fouling factor is related 
to the heat transfer coefficient by the re- 
lationship, h, = 10°/fevling factor. 


Heating and cooling fluids inside 
tubes. For the conditions found in this 


T ABL E a Fouling factors. 


Fouling 
Service factors* 
Gases 
Steam. . PN Cee 0 
Hydrogen chloride.......... + 3 
Low boiling hydrocarbons. ..... ve 1 
Chlorinated hydrocarbons. ..... Bs 1 
Liquidst 
Water (either closed system or treated cooling 
TIN oan nbccsvccssaess oGaacads 2-3 
Low boiling hydrocarbons.................. 1- 
Chlorinated hy:  ———ee esr Raney ees , 
Hydrochloric acid . Ap ease 
*The fouling heer Lt. =108/hy 
tThese fouling factors do not hold for boiling liquids. 


Cmwe 








study, the Dittus and Boelter* equation, 
below, is considered best for heating or 
cooling ordinary fluids (liquids and 
gases) flowing in either vertical or hori- 
zontal tubes or pipes, provided that they 
have viscosities not more than twice that 
of water and values of DG/, exceeding 
2100. 

h = 0.023 k/D — 8(cpu/k ) 0.4 

— eo 
where the terms are defined in the 
nomenclature. 


Heating and cooling fluids outs:de 
tubes, BANKS OF TUBES. For heating or 
cooling (no change of state) liquids or 
gases flowing normal to banks of un- 
baffled tubes with values of D,Gmax /p 
exceeding 2000, the equation of Colburn, 
given in McAdams’, is recommended. 


= ak/D, — % (D Guess /p)' ia 
(4) 


where thea constant, a, is ee to 0.33 for 
staggered and 0.26 for non-staggered 
tube banks; G,,,, is based on the mini- 
mum free area available for fluid flow. 
If baffles are used, the coefficient is taken 
as 0.6 times the value determined from 
the equation to allow for the leakage that 
normally occurs around the baffles. 


FINNED SECTIONS AND ANNULAR SPACES. 
The use of the equivalent diameter, D,, 
in the Dittus and Boelter* equation is 
recommended. The equivalent diameter 
may be determined for finned sections 
by the relationship: 


D, = 4S/b 


where S = cross section open to flow 
and b = wetted perimeter. The equiva- 
lent diameter for annular spaces with 
the heat flowing through the inner pipe 
is determined by the following equation: 


D, = (D,°—D,?) /D, 


Note: References are shown on the last sheet 
of this series of tables. 


Taken from the article ‘‘Predicting Commer- 
cial Heat Transfer Coefficients,’’ by E. P. 
Breidenbach and H. E. O’Connell, Ethyl Cor- 
poration, published in AIChE Transactions, vol. 


42, Nos. 5-6, October-December, 1946, and in 
The Petroleum Enginecr, Reference Annual, 
1947, pages 191 to 198, inclusive. 
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BETTER carbide stability and greater creep strength 
qualify this new member of the B&W Croloy family 
as a superior seamless steel piping for carrying steam 
at temperatures as high as 1000F. Possibility of sud- 
den pipe failure due to carbide instability is there- 
fore offset where Croloy 42 is used. Weldability and 
workability — bending, flanging, etc.—of Croloy 12 
pipe compares with that of carbon and straight 
carbon-molybdenum steels. 

Croloy 2 pipe is available in sizes up to 8% inches 
O.D. It conforms fully to ASTM Specification 
A-280-46T. 
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METHODS OF EVALUATING AND OPERATING GAS-CONDENSATE RESERVOIRS 





The results of a number of such ob- 
servations for a given gas condensate 
can be summarized as follows: At high 
temperatures, the mixture is entirely in 
the gaseous state or phase, and it re- 
mains gaseous at all pressures. This con- 
dition corresponds to the wet-type gas. 
At slightly lower temperatures, the mix: 
ture is in the gas phase at high pres- 
sures, but, when the pressure is reduced, 
a liquid phase condenses. This corre- 
sponds to the retrograde type gas. 
Therefore, it is seen that the particular 
type of classification into which a gas 
condensate falls depends not only on 
the amount of gas in the gas condensate 
as discussed hereinbefore, but also on 
the temperature and pressure of the 
reservoir. The same gas-condensate mix- 
ture can be classed as either of the two 
types, dependent on conditions. 


Again, an explanation of the observa- 
tion made in the field can be obtained 
in the laboratory. A bottom-hole sam- 
ple from a La Blanca well* was placed 
in a bath at reservoir temperature as 
previously described. The material was 
found to be entirely in the gaseous state. 
However, when removal of gas from the 
reservoir was simulated by dropping the 
pressure in the sample container held 
at reservoir temperature, it was observed 
that a liquid was condensed within the 
container. 


A logical explanation of what happens 
in the field is apparent. When the pres- 
sure is dropped, due to withdrawal of 
gas, a liquid condenses in the reservoir. 
This liquid, composed largely of con- 
densate otherwise recoverable at the 
surface, “wets the sand” and, therefore, 
will not normally be produced by the 
wells. 

This type of condensation, which is 
attributable to a drop in pressure while 
the temperature of the gas remains con- 
stant, is called “retrograde condensa- 
tion.” Similarly, the gas condensates, 
from which such condensation is ob- 
served at reservoir temperatures, are 
called herein “retrograde gases.” Most 
of the gas-condensate reservoirs contain 
gases of this type. 


It has been observed in laboratory 
tests that the amount of liquid which 
drops out hy retrograde condensation is 
higher for rich gases, i.e., those from 
which large condensate yields are ob- 
tained. It has been estimated*:? that ap- 
proximately 50 per cent of the recover- 
able liquid content of some gas conden- 
sates would be lost by retrograde con- 
densation in the formation if the reser- 
voir were produced and the pressure 
allowed to decline. In the case of “lean” 
retrograde gases, the loss would be less. 
The laboratory evaluation of the amount 
of possible retrograde loss, using bot- 
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FIG. 3. Location of wells 


tom-hole samples made by combining 
surface gas and liquid, has been describ- 
ed in the literature’. 


In order to reduce the loss due to 
retrograde condensation, the process 
called cycling (or recycling) has been 
developed. By this operation, gas con- 
densate is produced from strategically 
located wells, the liquefiable hydrocar- 
bons are removed, and the stripped gas, 
instead of being sold, is compressed and 
returned to the same reservoir from 
which it was produced through injection 
wells. These injection wells are also lo- 
cated strategically, and some distance 
from the producers. By injection of resi- 
due gas, pressure drop in the reservoir 
is prevented and, therefore, retrograde 
condensation is held to a minimum. 
Eventually, the injected “dry” gas dis- 
places most of the “wet” gas between 
the injection and producing wells. These 
latter wells then begin to produce some 
of the dry gas, and the amount of wet 
gas produced begins to decrease. When 
the amount of dry gas becomes so large 
that the liquefiable hydrocarbons recov- 
ered from the small volume of wet gas 
will not pay operating expenses, the 
cycling process is abandoned. The gas in 
the field then can be sold, and reservoir 
pressure allowed to decline as in the 
case of the wet-gas type. It is esti- 
mated®:7 that between 60 and 80 per 
cent of the condensate in a reservoir can 
be obtained by cycling. If cycling is fol- 
lowed by gas sales, the recovery may, of 
course, be increased—possibly to 80 to 
90 per cent. 


A map (Fig. 3) shows a typical ar- 
rangement of wells in a cycling project, 


5000 MCF; 
PROD 


INJECTIQN 






in typical cycling plan. 


with daily volumes produced and 1n- 
jected per well. Also the area occupied 
by dry gas at a particular time is desig- 
nated to illustrate the mechanism of 
displacement of the gas. 


The area shown in Fig. 3 as being oc- 
cupied by dry gas was determined by 
what is called a “model study” of the 
reservoir®. It can be shown that the 
flow of gas in a reservoir follows the 
same pattern as the flow of electricity in 
a conductive “model” of the field. These 
models are built to scale, and current is 
put in at points corresponding to injec- 
tion-well locations, and current is taken 
out at producing wells. The amount of 
current per well is made proportional to 
the volume of gas produced by, or in- 
jected into, the well. By actual expe- 
rience, it has been found that the dry-gas 
patterns determined by model study 
agree reasonably well with those ob- 
tained by observing dry gas encroach- 
ment into producing wells. Of course. 
the dimensions of and conditions in the 
reservoir must be accurately known, so 
that the model is an accurate picture of 
actual subsurface conditions. The use 
of electric models as guides by operators 
of cycling projects now is widespread. 





Note: References will be found on sheet 6 in 
this series of tables. 


Taken from the article, ‘‘Gas-condensate 
reservoirs—-a review,” by O. F. Thornton, The 
Texas Company, published in The Petroleum 
Engineer, Reference Annual, 1947, pages 124 to 
188, inclusive. This paper was presented before 
the annual meeting of the American Petroleum 
Institute, Chicago, Illinois, November 12, 1946. 
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They were first introduced by R-P &C as 
close control valves. But these tough little 





















globe and angle valves have such a wide ) 
pressure and temperature range — give 
satisfactory service in so many kinds of 
applications — that many users think of 

them as general purpose valves. 


Reading-Pratt & Cady Bar Stock Valves are 
precision-machined from highest quality bar 
stock—bronze, carbon steel or alloy steel. 


Working pressures range from 4000 pounds at 
150°F. to 475 pounds at 1000°F. 





DESCRIPTIVE CATALOG. Send for our new 
catalog which describes the advantages and 
limitations of R-P & C Bar Stock Valves. Just 
write for DH-766. 






V4 


Reading, Pa.» Atlanta + Baltimore + Boston + Chicago * Denver + Detroit Houston + Los Angeles * New York + Philadelphia « Pittsburgh + Portland, Ore. « San Francisco + Bridgeport, Conn. 
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METHODS OF EVALUATING AND OPERATING GAS-CONDENSATE RESERVOIRS 





—— 





@ Relation of types. In discussing 
each of the gas condensates, viz., the 
wet gas and retrograde gas types, it was 
desirable to describe the properties of 
the gas condensate in the laboratory 
under reservoir conditions of tempera- 
ture and pressure. In order to point out 
the similarity between the types, once 
again laboratory tests will be resorted to. 


Assume that another bottom-hole sam- 
ple of gas condensate is obtained. In the 
laboratory, it is observed to be entirely 
in a gaseous state at reservoir tempera- 
ture and pressure. Now, instead of re- 
ducing pressure in the container by 
bleeding off gas, let the pressure drop 
be accompanied by expanding the size 
of the container. This may be done by a 
movable piston in one end of the con- 
tainer. Further. inasmuch as conditions 
can be varied at will in the laboratory, 
observitions can be made at any desired 
temperature in addition to that of the 
reservoir. Therefore, the characteristics 
of the gas condensate can be observed 
at a great many combinations of pres- 
sure and temperature. 

Fig. 4 is a picture of the previously 
given word summary, called a “phase 
diagram.” There are three regions on 
this diagram: in one, the pressure and 
temperature are such that only a gas 
phase is present; at slightly lower tem- 
peratures and at intermediate pressures, 
both gas and liquid phases are present, 
i.e., a two-phase region; at lower tem- 
peratures and high pressures, only a 
liquid phase is present. 

Assume that reservoir conditions of 
temperature and pressure correspond to 
the point P, in the diagram. The mix- 
ture is entirely in the gas phase. If, at 
the constant reservoir temperature, the 
pressure were dropped (as by produc- 
tion of gas from the reservoir), the cir- 
responding path on the phase diagram 
would be a vertical line from P,. It will 
be noted that such a line does not enter 
the two-phase region; the mixture re- 
mains entirely a gas, or behaves as a wet 
gas. 

If pressure-temperature conditions of 
the reservoir were equivalent to those 
designated by P., the mixture would be 
in a gaseous state. If, at the constant 
reservoir temperature, the pressure were 
dropped (as in the La Blanca field), a 
liquid would condense. This is shown in 
the phase diagram by the vertical line 
crossing into the two-phase region. Con- 
sequently, the mixture would be classed 
2s a retrograde gas. The pressures at 
which the liquid first began to condense 
is called the “retrograde dew point.” If 
the pressure were dropped to a very low 
value (an extension of the vertical line 
from P.), the region wherein a gas 
phase only is present again would be 
entered. This means that the liquid that 
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condensed as described would revapo- 
rize if the pressure were reduced to a 
very low value. 

In a similar manner, it will be noted 
that if the reservoir fluid is at a reser- 
voir temperature and pressure corre- 
sponding to P,, it is entirely in a liquid 
phase. A drop in pressure causes a gas 
to be liberated (two-phase region). The 
pressure at which a gas first forms is 
called the “bubble point.” 

It was stated previously herein that 
at certain conditions the reservoir fluid 
was entirely in a gas phase, whereas at 
others it was wholly a liquid. The ques- 
tion may be asked: “How is it deter- 
mined that the mixture is a gas and not 
a liquid?” 

At extremely high pressure of the res- 
ervoir, many familiar concepts of “liq- 
uids” and gases” no longer apply. For 
instance, at 6000 psi gases are com- 
pressed to about one-four hundredth of 
their volume at atmospheric pressure. A 
cubic foot of gas is reduced in volume to 
less than a 2-in. cube. At these high pres- 
sures, therefore, gases begin to react 
much like liquids. Conversely, when as 
much as 2000 to 5000 cu ft of gas is 
mixed with a barrel of liquid (about 5 
cu ft), the mixture begins to react much 
like a gas at high pressure. 


As a matter of fact, there is one con- 
dition of temperature and pressure for 
each gas condensate, called the “critical 
point” (Fig. 4), where it is impossible 
to distinguish whether the gas conden- 
sate is a liquid or a gas. As this point 
is approached, the gas and liquid phases 
become identical in all characteristics.*~® 
@ Critical type. Some gas-condensate 
reservoirs have been discovered in which 
conditions are very close to the critical. 
As a rule, the gas to liquid ratio in such 
cases is below 10,000 cu ft per bbl. 

Laboratory evaluation of this “criti- 
cal” type of gas-condensate is difficult, 
and often it is impossible by direct ob- 
servation to distinguish whether the gas- 


condensate is a gas or a liquid at reser- 
voir conditions. 

Where it can be established that the 
mixture is a liquid at reservoir condi- 
tions, it may be argued that such a ma- 
terial is truly a crude oil and that opera- 
tion of the reservoir should be the same 
as for a conventional oil reservoir. How- 
ever, the losses that could result from 
such practices should be pointed out. 

The liquid produced from these reser- 
voirs is similar to that described for typi- 
cal gas-condensate reservoirs. It is light 
straw in color and has a high API grav- 
ity. It contains a large amount of light 
hydrocarbons. If more gas is mixed with 
the liquid than was produced with it— 
say on the order of 10,000 cu ft per bbl 
—it can be observed in the laboratory 
that the mixture is entirely in a gaseous 
state at reservoir conditions of tempera- 
ture and pressure. The liquid therefore 
has all the attributes of typical conden- 
sate; however, the amount of gas pres- 
ent with it is insufficient to “dissolve” it 
at reservoir conditions. 

The losses by the conventional crude 
oil operating practices applied to this 
type of reservoir will be great. First, 
the loss of butanes, pentanes and other 
light hydrocarbons due to conventional 
separator operation amounts to 10 to 25 
per cent or more of the liquid recover- 
able by plant processing. Second, the re- 
covery by any operation whereby the 
reservoir pressure is not maintained will 
be very low—from 10 to 25 per cent of 
the amount originally in the reservoir. 
If pressure is maintained by gas injec- 
tion, by water injection, or by restricting 
production to take advantage of a nat- 
ural water drive, the recovery can be 
increased to 40 to 70 per cent or higher. 


Note: References will be found on sheet 6 in 
this series of tables. 


Taken from the article, ‘‘Gas-condensate 
reserveirs—-a review,”’ by O. F. Thornton, The 
Texas Company, published in The Petroleum 
Engineer, Reference Annual, 1947, pages 124 to 
138, inclusive. This paper was presented before 
the annual meeting of the American Petroleum 
Institute, Chicago, Illinois, November 12, 1946. 
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VISCO PRODUCTS COMPANY, INC., Houston, Texas 


NOTICE: Visco Products Company is authorized to manufacture and sell Visco Oil Treating compounds for use in the breaking and resolving of oi! emulsions, and to gran 
licenses for such use, under the following United States patents: 1,860,562; 1,860,563; 1,912,330; 1,937,259; 2,050,639; 2,050,640; 2,206,589; 2,214,783; 2,214,784; 2,225,189; 
7,8 


2,303,414; .813; 2,318,034; 2,318,035; 2,321,056; 2,335,554. Re. 20,717 and patents pending. Any purchaser of Visco oil treating compounds is authorized to use the same 
in the treating, breaking and resolving of oil emulsions in accordance with the above patents. The royalty for such use is included in the purchase price. Visco Products Com- 
pany is authorized to and is willing to grant licenses on a royalty basis, to all companies, and to others desiring to practice the patented subject matter, under any and all ef 
the above patents, permitting the user to purchase the oil treating compounds at will from any vendor, and to prepare the compounds for use under the above patent or patents, 
at a royalty charge of 20 cents per gallon, Application for license should be made to Visco Products Company, Houston, Texas. 
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HEAT TRANSFER COEFFICIENTS OF CONDENSERS, EXCHANGERS, AND REBOILERS 
Condensing vapor films. The coeff- 10" 
cient for film-type condensation of va- 
pors outside banks of tubes (or single 
finned tubes) may be approximated from 
the Colburn*® equation: 
h = je,G. (¢yu/k)-* (5) 
where j is defined as the heat transfer 
factor, values of which may be taken 5 
from Fig. 1 (for finned sections, use the @ 
lower curve), and G, is the mass velocity “* 
of the condensate film, which, according 2 10° 
to Atkins', may be expressed by the fol- § 
lowing equation: = 
G, = 36,000 +-EG,(p;/p,)% . (6) 8 
where 36,000 is the component attributa- 
ble to gravity and E is a constant to cor- 
rect for the incomplete interaction be- 
tween the condensate and vapor films, be- 
ing 0.3 for a horizontal travel of con- 
densate of more than 200 in., 0.4 for 
travel of from 50 to 200 in., and 0.5 when 10 
the bundle is vertical and for finned sec- 10 
tions. This equation may be used for an DG Lu 
both pure vapors and mixtures of con- FIG. 1. Heat transfer factor for condensing vapor films. 
densable and non-condensable vapors. I 
In the case of total condensation, the TABLE 2. Comparisons of actual and calculated 
vapor film resistance is zero, but the ef- heat transfer coefficients for partial condensers. 
, fect of vapor drag,G,,mustbetakeninto ~ | — | ; ee ‘oeffici 
' d g, ve I C.F we | Surface |____ Fluid flowing in Heat flux Be 
account tor determining e or this Test Type area, : |. ; Heat load, | At | density | (°F) Per cent 
case. use G, equal to one-half the total No. | sq ft Tube side Shell side | M Btu/hr| °F Btu/(hr) — evia- 
7 ? (sq ft) | Actual | Cale. | tion* 
condensate (average of 100 and 0 per  —-——@€_|—_ ——_____-____|—___|_-|—____|____| = 
cent va or) 1 | Shell and tube 312 |Condensing mixture of} Water 235 30.5 753 24.7 | 15.5 | + 37.3 
4 os ma lad| & | et |aal sts 
° = K n and hydrocarbons. 116. 7 7 . 12.6) + 6.7 
d Vapor film “Al the tage pe! Ng 4 | Shelland tube} 59 [Condensing mixture of] Water 526 |120.7 | 8,925 | 73.8 oie 
ensing vapor ms. e resistance 0 ethanol, hydrogen 
° ‘ chloride and water. 
the vapor film in contact with a condens- — 5 | shei and tube} 100 |Condensing mixture of| Boiling 92.5 | 40.2] 925 | 23.0 | 24.4]— 6.1 
ing vapor film may be determined by the 6 | chlorinate ; hydrocar- propane 267 84.7 | 2,670 31.5 36.8 _ 16.8 
: Sat . ° 7 n and hydrocarbons. 87.0 | 2,840 2.6 | 37.3 | — 14. 
equation of Atkins’, which was derived — | ghelland tube| 1500 Condensing mixture of| Boiling | 2,460 | 21.6| 1640 | 76.0 | 67.8| + 10.8 
from the Colburn® equation (5 above). 9 chlorinated hydrocar-| propane | 2,900 | 27.3 | 1,934 | 70.8 | 69.8| + 1.4 
10 bon and hydrocarbons. 3,275 33.8 | 2,180 64.5 | 66.0) — 2.3 
(S) (T.R.) , il 2,780 | 27.1 | 1,852 | 68.4 | 68.5 | — 0.2 
1/h = —— “— (cpu/k) % (7) 12 2910 | 27.3} 1,940 | 71.0 | 70.8] + 0.3 
aa" : BS (Bt) tes | at 18) 5 
14) ; ws _— ; 29. ‘210 1.0 J 
where S is the cross-section open to flow, 15 | Shell and tube 682 ponies Ts penned 282.9 7.62 415 54.5 | 43.9 | + 19.5 
sq ft; T.R. is the temperature range, ° F, 16 | Shell andtube| 2000 |Condensing mixture of Boili 682 10.2] 341 | 33.4 | 74.8 | —124.0 
+ : : Shell and tube ondensing mixture 0 oiling . 3. 74. 24. 
between inlet and outlet; q is the heat 7 chlorinated hydrocar-| ethylene 563 | 6.8] 281 | 41.2 | 32.4| + 21.4 
transferred; and j is the heat transfer $8 | | bon and hydrocarbons; == | ~—s 354 | :12.9 | =177_'| «13.7 | 19.2 | — 40.1 
factor, values of which may be taken *actual-calculated 
from Fig. 1. actual — ae 
Boiling liquids. No correlations are . a 
availabl ng Prey te celine alta tainty TABLE 3. Comparisons of actual and calculated 
ate the ; heat transfer coefficients for total condensers. 
fer to boiling liquids because all the vari- - are ©" "7 a 
ables which affect the rate of boiling are ‘ . Surface Pid flowing in —— flux eur) (oq 0} p 
5 est Type area, . eat , t ensity ép) | Per cent 
not known (see Drew and Mueller ). It No. sq {t | Tube side | Shell side M Btu/hr| °F ie/ie|——— Devia- 
is practically impossible therefore to pre- (sq ft) | Actual | Cale. | tion® 
dict the coefficients for reboilers unless ‘jg | Sheliandtube| 2400 | Water Condensing chlorinat-| 2,600 | 14.8| 1,109 | 75.0 | 64.7 | + 27.1 
experience is had with the system in 20 ed hydrocarbons. 2185 | 15.3 | 890 | 58.0 | 53-5 + 78 
question. In condensers, however, where 39 3300 ie oe ae las 4 ‘3 
a boiling refrigerant is used asa cooling 23 2,565 | 37.1 | 1,070 | 28.8 | 39.8 | — 38.2 
: : 24 2.770 | 24.8] 1,154 | 46.5 | 46.0| + 1.1 
medium, the resistance to heat transfer 95 3,345 | 28.6 | 1,305 | 48.8 |......]....... 
c ili : 26 2340 | 17.4| ‘975 | 56.0 | 50.6|+ 9.6 
aused by the boiling film is generally so | and tube| 354 | Water \Condensing chlorinat-| "950 | 44:7 | 2.000 | 90” | o22| 1 gi 
ll h th 
~ in comparison with the condensing 28 ed hydrocarbons. 890 | 39.9 | 2510 | 63 | 63.2) — 0.3 
i i : ; 1,096 | 44.0 | 3,095 | 70.3 | 68.2| + 3.0 
iim that it contributes but little reduc- 35 | sue and tube} 900 | Water |Condensing chlorinat-| "e76.0| 25:0 | “780 | 30:0 | 60:5 | ~101°5 
tion in the over-all coefficient. ; ed hydrocarbons. _ 
“ — 2 G-fin 79.8| Water ny a som, ercoagggaal a4 4 3 er 136.4 eet + ye 
. : » article “Predicti : m é ; ed hydrocarbons. — 8 | 11, 135.0 {113.4 | + 16 
) (> Bey hy eteatyeidtinrnng. Poy ge Qe PU | 2i2 | Water (Condensing chlorinat-| 592.9] 40.7 | 2,800 | 68.6 | 93.3 | — 36.0 
é cial Heat Transfer Coefficients,’’ by E. P. 34 | ed hydrocarbons. 844.1] 47.2 | 3,980 84.5 |103.0 | — 21.9 
Breidenbach and H. E. O'Connell, Ethyl Cor- 35 | 829.3} 35.0 | 3,905 | 111.7 |103.4| + 7.4 
poration, published in AIChE Transactions, vol. ! eS Se Ne = 7 
42, Nos. 5-6, October-December, 1946, and in Note: References are shown on the last sheet *actual-calculated 
The Petrolewm Engineer, Reference Annual, of this series of tables. actual 
1947, pages 191 to 198, inclusive. ee eee cistenetniaieineiiaimmaciaasial 
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Toledo Pipe Tools! 
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TOLEDO No. 
999 POWER 

PIPE MACHINE. 
Small, compact, port- 
able for cutting, thread- 
ing and reaming pipe up 

to and including 2” and 
bolts from %” to 142”. A high 
poopy machine for shop, 
job use or industrial plants. 


THE PETROLEUM ENGINEER, December, 1947 

















THE PETROLEUM ENGINEER'S CONTINUOUS TABLES 


(INSTALLMENT No. 126) 


Sheet 5 
P 502.7 





METHODS OF EVALUATING AND OPERATING GAS-CONDENSATE RESERVOIRS 








Table 3 gives data for several gas- 
condensates and crude oils to illustrate 
the types previously discussed herein. 


@ Occurrence with oil reservoirs. Wet 
and retrograde gases often occur as gas 
caps to crude oil reservoirs. The amount 
of oil present in such reservoirs has been 
found to vary considerably. It may be 
present only as a thin rim of liquid 
around the flanks of the structure, and 
may have no commercial significance— 
or oil may occupy in excess of 90 per 
cent of the pore space in the reservoir. 
The relative amounts of oil and gas con- 
densate in such reservoirs have an im- 
portant bearing upon the operating 
methods used, and upon the timing of 
recovery of the two reservoir fluids. In 
general, the practice has been to give 
primary consideration to recovery of oil, 
and recovery from the gas-condensate 
zone has often been deferred until ex- 
ploitation of the oil zone was completed. 
If ownerships of the oil and gas con- 
densate are diversified, some inequity of 
income at times may result in such cases. 


More often than not several gas-con- 
densate reservoirs are found in the same 
field. The integration of the simultaneous 
operation of two or more such reservoirs 
calls for ingenuity in well-completion 
practices and timing of recovery. 


The basic principles governing best 
operating methods for gas-condensate 
reservoirs are not unique and, according 
to modern thought, are the same as for 
most oil reservoirs.* However, physical 
waste due to improper operation is both 
more serious and more easily discernible 
in the gas-condensate reservoirs and, 
therefore, the application of these basic 
principles has been more the rule than 
the exception. These principles are: (1) 
Selection of operating methods based 
upon the character of the reservoir 
fluids; (2) maintenance of pressure in 
those reservoirs where a decrease would 
result in loss of recovery underground; 
(3) efficient handling of produced fluids 
at the surface to obtain maximum liquid 
extraction; (4) optimum spacing of 
wells to obtain highest recovery; and 
(5) unitization of interests to assure 
equity to all parties having ownership 
in the common reservoir, and to enable 
application of principles (1), (2), (3), 
and (4). 


Gas-condensate operations may be di- 
vided into two classes: (1) Those con- 
cerned with efficient recovery of gas con- 
densate from the reservoir through the 
wells, and, (2) those pertaining to ex- 
traction of the liquefiable hydrocarbons 
from the well production. These two 
classes of operations are in many cases 
of equal importance. Inefficient extrac- 
tion can result in losses as great as those 


TABLE 3. Comparison of gas condensates with crude-oil-gas mixtures. 
























2. API gravity of recovered liquid, deg 











due to retrograde condensation, or in- 
efficient recovery. 

The “cycling” operation previously 
described is now widely utilized for re- 
covering retrograde gases. It is not neces- 
sary to cycle wet-type gases to prevent 
loss of condensate undergrqund. Often, 
however, no market for gas exists, and by 
the cycling process the condensate can 
be recovered without awaiting the de- 
velopment of an adequate gas outlet. If 
the gas is the gas cap of an oil reservoir, 
cycling may enable the recovery of the 
condensate simultaneously with the oil. 

Gas injection to maintain pressure and 
and prevent retrograde condensation is 
not necessary if water encroaches into 
the reservoir as a retrograde gas is pro- 
duced. In the case of wet gas reservoirs, 
obviously the pressure need not be main- 
tained, because no condensation takes 
place in the reservoir as pressure de- 
clines. In such cases, when there is a 
market for gas or when it may be utilized 
legally for some other purpose, gas-con- 
densate reservoirs may not be cycled. 

In the case of critical type reservoirs, 
maintenance of reservoir pressure is in- 
dicated. Injection of gas, injection of 
water, and restriction of producing rate 
to take full advantage of natural water 
drive are commonly applied for “pres- 
sure maintenance.” 

Methods of extracting condensate or 
other liquefiable hydrocarbons from the 
well production may be classed as: (1) 
Separation of gas and condensate in a 
conventional oil separator operating at 
approximately atmospheric temperature 
and a pressure ranging from 100 psi to 
500 psi or more; (2) multi-stage sepa- 
ration as described hereinafter, and (3) 
extraction in a processing plant. These 
methods are in order of increasing efh- 
ciency. 

In Table 4 are given the barrels of 
liquid recoverable by each of the fore- 
going methods from one million cubic 
feet of a typical retrograde gas. 

Summarizing the foregoing, present 
operating methods or those utilized in 


| | . ae 
} it gate Gas-liquid |___ Reservoir conditions Retrograde Bubble 
| of liquid, ratio, | unrne : Risin dew point, point, 
deg | cu ft per bbl te — , “s , psi psi 
— — : @ s i: - 
Gas condensate: | | 
ions ca wiacanice-cieo a | 65 67,000 160 1,700 ; 
Retrograde gas................ 55 18,500 203 4,810 4,470 : 
spelen, sre Ee 58 2,700 203 4,700 3,855 
Crude-oil-gas mixture: ” 
ee ere ee 38 540 98 1,760 ' 1,700 
RII ta oa. Sp acicn aces 38 900 211 4,750 4,600 
TABLE 4. Comparison of extraction methods. 
| Conventional Multi-stage Plant 
| separation | separation Extraction 
1. Barrels of liquid per million cubic feet of retrograde gas....... 52 58 70 
Dr eR 54.7 | 58.4 | 64.4 


the past for gas-condensate reservoirs 
are combinations of: (1) cycling; (2) 
gas sales or storage; or (3) pressure 
maintenance—with one of the three ex- 
traction methods, as indicated in Table 5. 








TABLE 5. Operating methods— 


summary. 





Extraction mett.ods 
Cycling a. Separator—conve ntional 
Gas sales or storage b. Separator—tmulti-st: ge 
Pressure maintenance c. Plant 


Recovery methods 


eSn— 








The operating method used in a par- 
ticular case depends upon the evaluation 
of a number of factors.'° Obviously, the 
amount of recoverable liquid in the gas 
is very important. The cycling and plant 
processing of gas condensates containing 
less than 20 bbl to 25 bbl of liquid per 
million cubic feet usually is not finan- 
cially attractive, unless there is a market 
for some of the residue gas from the 
plant. Also, the size of the reserve must 
be sufficient to pay out plant and well 
investments and to yield a reasonable re- 
turn. Many small reservoirs, containing 
comparatively rich gas condensates, will 
not support a processing plant and pay 
out the cost of installing a compressor 
plant for cycling without some sale of 
gas concurrent with cycling. 

The capacities of wells are an impor- 
tant factor. Low capacity means a large 
number of both producing and injection 


wells must be drilled, resulting in high 
investment and operating costs. 

Note: References will be found on shect 6 in 
this series of tables. 

Taken from the article, ‘‘Gas-condensate 
reservoirs—a review,’ by O. F. Thornton, The 
Texas Company, published in The Petroleum 
Engineer, Reference Annual, 1947, pages 124 io 
138, inclusive. This paper was presented before 
the annual meeting of the American Petroleum 
Institute, Chicago, Illinois, November 12, 1946. 
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Safety, combined with 
dependability and economy 
of operation were outstanding 
considerations in the design of 
Watoprip Air-BALANCE PumPERS. 

One of the most important 
Safety Features is that one man, 
while standing on the derrick 
floor, can set the horsehead 
back for well clearance by an 
easily actuated worm and wheel 
mechanism. It is not necessary 
to remove the horsehead from 
the walking beam, thus saving 
considerable time. 

The Safety Features of Wal- 
drip Air-Balance Unit Pumpers 
provide extra safety for all 
parts of the pumping equipment 
as well as for the production 
crew-write for complete details. 


CHECK THESE OUTSTANDING FEATURES 
@ Longer sucker rod life 
e@ Less shutdown time 


e Better prime mover 
performace 


@ Increased V-belt life 


@ More compact, economical 
and easier to install 


e@ Simple and precise adjustment 
of counterbalance effect 


@ Ease and safety of operation 


AL D nd i ENGINEERING, HOLLYDALE, CALIF. 
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HEAT TRANSFER COEFFICIENTS OF CONDENSERS, EXCHANGERS, AND REBOILERS 





Cross-section open to flow. The cross- 
section open to flow in the shell side of 
shell and tube exchangers may be cal- 
culated by the following method given by 
Atkins’. 


open to flow by subtracting the area oc- 
cupied by the tubes from the cross-sec- 
tional area of the shell or of the bundle 
if deflector plates are used. 

2. Determine the cut-out segment of 
the baffle and subtract the area of the 
tubes passing through it. Call this the 
free cross-section. 

3. Determine the linear dimension of 
the baffle, W, by the equation [W = in- 
side diameter of shell X (1 — F.C.S./ 
N.CS.) ]. 

4. Increase the linear dimension by 
a factor a on tube layout: 

1.5 for 34-in. OD tubes on 1-in. square 

pattern. 

2.0 for 34-in. OD tubes on 1-in. tri- 

angular pattern. 


This gives the lateral dimension, x. 


5. Determine the distance between 
the baffles, y, and calculate the diagonal 
dimension, z, between the inlet and out- 
let. 

z= (x?-+y’)# 

6. The cross-section open to flow, S, 
is determined from the equation 


5 = (N.CS.) (y/z) (8) 


@ Comparison of calculated with ac- 
tual coefficients. The coefficients obtain- 
ed from tests on commercial apparatus 
and those calculated by the methods de- 
scribed in the previous section are com- 
pared and discussed below. The compari- 
sons are given by exchanger types. 

Partial condensers. In a partial con- 
denser, the vapor is cooled with either 
water or refrigerant, to such an extent 
that only part of the vapor is condensed. 
Thus, on the condensing side, there is a 
vapor film in contact with a condensing 
film. The overall coefficients for water- 
cooled condensers were calculated in the 
following manner. 


1. The condensing film was calculated 
by equation (5) as shown above in Con- 
densing vapor films. 

2. The vapor film was calculated by 
equation (7) in Vapor film in the pres- 
ence of condensing vapor films. 

3. The water film was calculated by 
equation (3), the conditions of the test 
fulfilling the requirements of the equa- 
tion. 

4. The fouling factors were obtained 
from Table 1 and were two for the water 
side and one for the condensing chlo- 
rinated hydrocarbon side. 


5. The above coefficients along with 
the metal coefficient were substituted 
into equation (2) to give the theoretical 
overall coefficient. 





TABLE 4. Comparisons of actual and calculated 
heat transfer coefficients for liquid-liquid exchangers. 





1. Determine the net cross-section ~ 

































































7 
| Surface Fluid flowing in o lie. at mo ny toa ft) 
Test| Type area, A | ; | | Heat load,| At | density | ( CF) ‘Wis Per cent 
No. sq ft Tube side Shell side - | M Btu/hr| °F Btu/(hr) | — Devia- 
| (sq ft) Actual | Cale. tion* 
36 | Shell : and tbe | 2 2465 Impure chlorinat- Water | 785 2.83) 318 | 112 107.6} + 4.0 
37 ed hydrocarbons. | 490 1.48} 199 | 134 112.6 | + 15.9 
38 | | | 2,330 | 11.15} 945 | 84.7 | 88.9] + 0.9 
39 | | 1,280 6.46 520 80.1 80.4 - 0.4 
40 | Shellandtube| 980 {Water Water 6,820 51.1 6,960 136.1 (133.6) + 1.8 
41 | G-fin 212 | Water Chlorinated hy-| 182 | 23.8 858 36.0 | 36.1| — 0.3 
42 | ; : \drocarbon. 155 18.9 730 38.6 32.6 | + 15.6 
43 | Vertical 1575 |Impure chlorinat-| Water 649 35.0 411 11.8 i 
44 | Shell and tube | ed hydrocarbon. | | 955 41.0 | 606 14.8 
45 | | 1,150 | 27.4 | 730 | 26.7 
| _ _ - oe, 
*actual-calculated 
actual 
TABLE 5. Comparison of actual and calculated 
heat transfer coefficients for gas exchangers. 
l = an f 
| | | Surface Fluid flowing in Heat flux ya 
Test Type area, ‘ | ~ | He eatload,| At | density (°F) Per cen) 
No. | sq ft Tube side Shell side | M Btu, Por | *F | Btu/(hr)| ——~--——| Devia 
| (sq ft) Actual | | Ce ale, tion® 
46 | Horizontal | 635 |Chlorinated hydrocar-| Hydrocar- 384 | 45.6 604 13.3 | 15.4 | — 15.8 
47 | Shell and tube bon vapors with small] bon gases 364 | 52.4 573 10.9 | 12.6 | — 15.6 
48 | degree of condensation. 3k2 49.2 601 12.2 | 12.9} — 5.7 
49 } 439 50.6 690 13.6 144.5) — 6.6 
50 } | 542 49.8 855 17.1 15.4 | + 10.0 
51 | | | 532 49.0 839 iz .4 15.8) + 7.6 
52 | | | 429 | 47.8 675 14.1 | 13.9] + 1.4 
53 | G-fin 205 Water Hydrocar- 80 27.4 390 14.2 | 22.0 | — 550 
bon gas 














*actual-calculated 





actual 








For the propane-cooled condensers, 
the boiling propane film coefficient could 
not be calculated but was estimated as 
500 Btu/(hr) (sq ft) (° F). This esti- 
mate was in order inasmuch as the boil- 
ing film resistance was negligible in com- 
parison with the controlling vapor film 
resistance. Care should be used in mak- 
ing such assumptions when the over-all 
coefficient is more than seventy-five. 

Comparisons of calculated and actual 
over-all heat transfer coefficients tor par- 
tial condensers are given in Table 2. 

Total condensers. In the condensers 
studied, the vapor was condensed on the 
shell side with the water coolant flowing 
through the tubes. The theoretical coef- 
ficients were calculated in the same man- 
ner as the partial condenser expect that 
there was no vapor film and consequent- 
ly no vapor-film resistance. Comparisons 
of calculated and actual coefficients are 
given in Table 3. 

Liquid to liquid exchangers. The 
liquid exchangers of the shell and tube 
type were calculated as follows: 

1. The tube side coefficient was cal- 
culated by equation (3). 

2. The shell side coefficient was cal- 
culated by equation (4). The mass ve- 
locity was based on the minimum cross 
section as calculated in Cross-section 
open to flow. 

3. The fouling factors were selected 
from Table 1, and were two for the water 
side and one for the chlorinated hydro- 
carbon side. 


For the G-Fin ‘alia die shell or 
fin side coefficient was calculated by 
equation (3), with the equivalent dia- 
meter, D,, substituted for the internal 
pipe diameter. 


Comparisons of the calculated and ac- 
tual coefficients for the liquid-liquid ex- 
changers are given in Table 4, Theo- 
retical coefficients for tests 43-45 on a 
vertical shell and tube exchanger could 
not be calculated because the physical 
properties of the material flowing on the 
tube side were unknown. 

Gas exchangers. There were only a few 
examples of gas exchangers in the plant. 
These included: 

1. A shell and tube heat exchanger 
where heat was recovered from a gas by 
interchange with a partially condensing 
vapor. For this case, the gas film was 
calculated from equation (3) and the 
condensing vapor and vapor films were 
calculated as shown under Partial Con- 
densers. 

2. A G-Fin exchanger where a low 
boiling hydrocarbon vapor on the fin side 
was cooled with water. The vapor film 
was calculated by equation (3) with ap- 
propriate correction being made for the 
extended fin surfaces. The water film was 
calculated by equation (3). 

Comparisons of the calculated and ac- 
tual coefficients for these cases are given 


in Table 5 


Note: References are shown on the last sheet 
of this series of tables. 
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EVAPORATOR 
DESIGN and 
APPLICATION 











The many G-R “firsts” in the development of evap- 
orators for producing pure boiler feed make-up indicate the 
leadership which has resulted in installations serving a total 
of more than 40,000,000 boiler horsepower. 

The different types of evaporator systems which have 
been originated by G-R provide an efficient arrangement for 
a wide variety of requirements .. . for example; ‘‘associated” 
systems for maximum heat economy in high-duty plants, 
reducing-valve”’ systems for economical generation of pro- 
cess steam in industrial plants, ‘‘waste heat’’ evaporators 
for recovering the heat from hot process fluids in petroleum 


refineries and chemical plants. 





sy ES 
S fe 


eee GeR DEVELOPED 


THE FIRST marine evaporator 

THE FIRST stationary evaporator 
THE FIRST ‘‘multiple-effect" system 
THE FIRST ‘‘associated" system 

THE FIRST ‘‘scale-shedding" elements 
THE FIRST ‘reducing valve"’ system 
THE FIRST ‘‘waste heat'"’ evaporator 


: 
| 


In addition, the many distinctive features of G-R 
Bentube Evaporators .. . their scale-shedding elements, pro- 
visions for pure dry vapor, dependable operation, and con- 
venience of access to all parts... assure economy of attend- 
ance and maintenance as well as thorough elimination of 
all raw-water impurities. 

Investigate G-R Bentube Evapora- 
tors... write for Bulletin 364 and au- 
thoritative advice, without obligation, on 


your boiler feed purification problem, Syme 
A 


& 


THE GRISCOM-RUSSELL CO. 


285 Madison Avenve e New York 17, N. Y. 


GR-188 


GRISCOM-RUSSELL 


Pisneers in Heat Transfer Apparatus 
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METHODS OF EVALUATING AND OPERATING GAS-CONDENSATE RESERVOIRS 








Recovery by a conventional separator 
is relatively low, ranging from 40 per 
cent or less to 85 per cent of that obtain- 
able in a plant, depending upon the 
composition of the gas condensate. By 
multi-stage separation, recovery efficien- 
cy may be increased over that obtainable 
by use of one separator. Multi-stage sep- 
aration (or simply stage separation) is 
illustrated diagrammatically in Fig. 5. 
Well production enters a separator op- 
erating at high pressure, on the order of 
1000 psi. The pressure selected usually 
is the one at which the separator gas 
retains the least amount of liquefiable 
hydrocarbons, or the “optimum separa- 
tor pressure.” Liquid from the first sep- 
arator goes to a second separator at a 
lower pressure where additional gas is 
liberated, and so on through additional 
separators until atmospheric pressure is 
reached. The temperatures in each of 
the separators also may be controlled. 

Plant processing is most efficient. 

Many of the plants in operation today 
of the absorption-oil type recover in ex- 
cess of 30 per cent of the propane, 80 
per cent of the butanes, and substantially 
all pentanes, hexanes, and heptanes and 
heavier. 
@ Unitization. There is now almost 
universal agreement that unitization of 
operating and royalty interests is an es- 
sential prerequisite for efficient opera- 
tion of a gas-condensate reservoir. The 
primary purpose of unitizing operations 
is to increase recovery of condensate and 
other liquefiable hydrocarbons, resulting 
in increased values to the operator, the 
royalty owner, and society as a whole. 
In the foregoing sections of this review, 
unitization has been tacitly assumed in 
discussing operating methods. 

Results of cycling operations have 
proved beyond doubt that the reservoir 
containing gas condensates is itself a 
unit, with no subsurface lease bound- 
aries. The gas is freely migratory, and 
the amount of recovery from the reser- 
voir is determined by the Jocation of 
wells—not the number of wells. The 
operating method used is of primary im- 
portance, and it should be selected by 
study of the reservoir as a whole. 

In cycling and other pressure-mainte- 
nance operations, the objective of effi- 
cient operation is to produce the gas con- 
densate, but not to produce the dry gas, 
water, or other fluid that displaces the 
gas condensate from the reservoir. This 
can be done only by locating and operat- 
ing wells to take advantage of structural 
position and other conditions in the reser- 
voir. For most efficient operation, lease 
ownership should not be given any con- 
sideration. However, income must be 
shared by all leases, and not exclusively 
by those on whose tracts the producing 
wells are located. Unitization provides a 
means of equitably sharing the income. 


f1G. 5. Diagrammatic sketch of multi-stage separation of gas-condensate. 





























SEPARATOR en 
' 
(pot GAS (2) FLASH 
10330 MCF | GAS (2) 
PER DAY nee ane Scr 
” BS DAY 
74 MCF 
GAS 1200 500 100 ha Sy 
feral LB PER LB PER LB PER 
~<—eeean SQ IN SQ IN SQ IN 
te Ga 90F 85F B0F 
STORAGE 
TANK 
>1335 BBL 
PARATOR SEPARATOR SEPARATOR 
LIQUID (1) LIQUID (2) LTQuID (3) FER DAY 




















A brief survey of differences between 
most oil and gas-condensate reservoirs 
may serve to clarify the more urgent need 
for unitized operation in the latter type 
of field. First, dollar recoveries per vol- 
ume of the reservoir from gas conden- 
sate is much less than from oil. For in- 
stance, cycling yields on the order of 20 
bb] to 200 bbl condensate, and 1,000 
MCF to 4,000 MCF of gas per acre-ft, 
worth approximately $65 to $470 at 
prices of $1.75 per bbl and $0.03 per 
MCF, respectively. On the other hand, 
crude oil yields are on the order of 200 
bbl to 1000 bbl per acre-ft, with possible 
small additional value for gas produced 
with the oil. Whereas a profit can be 
made in most cases by drilling an oil 
well to each 40 acres, the same is not 
true of gas condensate. Wider spacing of 
wells means that a well cannot be drilled 
on each and every lease and, therefore, 
units must be formed to prevent gross in- 
equity of income. Second, extraction 
plants to strip efficiently the liquefiable 
hydrocarbons from gas condensate re- 
quire large investments in addition to 
that for drilling the wells, and it is not 
often that one operator in a field has suf- 
ficient holdings to make the construction 
and operation of such a plant financially 
attractive. Third, the actions of one oper- 
ator in a field affect the operations of all 
others because of the freely migratory 
character of gas. This effect is more 
noticeable in gas-condensate than in oil 
fields. Thus, one operator by selling gas 
can (and in some cases has done so) 
drop the pressure throughout a reservoir 
containing retrograde gas, resulting in 
damage to any lease wherein operators 
are maintaining pressure by gas or water 
injection. 

The foregoing and many other advan- 
tages of unitized operation are recogniz- 
ed by all. It is beyond the scope of this 
review to outline all the arguments?® for, 
or the few against, unitization. It is sig- 
nificant that some states require as a 
matter of law that, in the event a majori- 
ty of interests in a gas-condensate field 
desire to unitize to enable more efficient 
operation, others also must do so. How- 
ever, almost all the units formed up to 




















now have been voluntary. Operators and 
royalty owners alike have been assured 
of an overall income under unitized oper- 
ation greater than would be obtained by 
non-unitized operation. This usually can 
be demonstrated because of the fact that 
total recovery always is greater by uni- 
tized operation. 

Even when all parties interested in a 
given field have agreed that unitization 
is desirable, the agreement upon a basis 
for participation in a unit is often diff- 
cult. The basic principle for participa- 
tion in most units has been:® '* that each 
party should share in the unit in the 
proportion that the recoverable hydro- 
carbons under his tract, or the value 
thereof, bears to the total under all 
tracts. 
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THESE KIDS ARE SHARP - 


using DRISCOSE* To 
MAKE MUD CAKES 
THIN BUT STRONG | 
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Well — It's the WHOLE Truth . . . 
DRISCOSE is a Driller’s Mud! 


e IT PROVIDES THIN BUT STRONG FILTER CAKES 
-e@ IT REDUCES WATER LOSSES 


DRISCOSE HELPS REDUCE WELL COSTS 
THROUGH BETTER COMPLETIONS 


Write today for field data. 


*DRISCOSE is our trade name for Carboxymethyicellulose 
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Thermoid changes 


in line with its expanded sales and 
manufacturing program, Thermoid Com- 
pany, Trenton, New Jersey, has an- 
nounced the following personnel 
changes: 

Jack Brand, formerly assistant sales 
manager for Thermoid’s Automotive Re- 
placement Division at Trenton, will 
handle industrial sales for the state of 
Colorado, with headquarters at Denver. 

J. J. Chamberlain, formerly associated 
with Pioneer Rubber Mills of California 
and the Rubber Division of Paramount 
\lanufacturing Company, will handle in- 
dustrial sales in the state of Washington 
and the northern half of Oregon, witli 
headquarters in Seattle. 

E. J. Dunlap has been transferred from 
Trenton, New Jersey, where he headed 
industrial sales promotion, to San Fran- 
cisco, California, where he will have 
charge of industrial sales for the north- 
ern half of California and southern Ore- 
gon. 

\. Fred Matheis, who has been in in- 
dustrial sales with Thermoid at Trenton 
headquarters for 20 years, assumes the 
duties of industrial sales promotion 
manager. 

H. William Overman, manager, Indus- 
trial Friction Materials Division. has 
transferred his headquarters to the Ther- 
moid office at 422 Boulevard Building. 
Detroit, Michigan. He will continue to 
direct industrial friction material sales 
from that office. 

Jack Wright, who will make his head- 








SAVE YOUR TUBING! 





Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson-Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are pressed onto the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 


Tost Bar yet.” 


oe =" PLASTIC 
TUBING PROTECTORS 


190 E. 65th Street 931 Russ Bldg. 
LOS ANGELES 1 SAN FRANCISCO 4 
6247 Navigation Blvd. 808 Graybar Bldg 
HOUSTON 11 NEW YORK 17 





quarters at Salt Lake City, Utah, has 
been assigned industrial and oil field 
sales in Utah, Idaho, Wyoming, Montana. 
and Western Canada. 

According to the company, its new 
manufacturing unit at Nephi, Utah, is, 
at the present time, undergoing pilot 
runs. Full production is anticipated early 
next year. 


Director of research 


Announcement has been made by 
American Car and Foundry Company 
that Jerry M. Gruitch has been appointed 
director of research 
and development as 
of December 1. 
Gruitch has had a 
long and distin- 
guished career in 
the field of engineer- 
ing and research. He 
holds the degree of 
B.S.M.E. from the 

| University of Michi- 
gan and M.M.E. 
from the Chrysler 
J. M. Gruitch Institute of Engi- 
neering. He is also a registered profes- 
sional engineer and a member of Tau 
Beta Pi, Society of Automotive Engi- 
neers,» American Society of Refrigerat- 
ing Engineers, and The American So- 
ciety of Heating and Ventilating Engi- 
neers, 





100th anniversary 


Coinciding with the greatest period 
of U. S. industrial development, Allis- 
Chalmers this year completes a 100- 
year record of engineering and manu- 
facturing that has produced a most di- 
versified line of major industrial prod- 
ucts. 

Started in 1847 by Charles Decker 
and James Seville. two Ohioans, as a 
finisher of French burr millstones to 
help equip the mills that were soon to 
make Milwaukee the upper Great Lakes’ 
leading wheat and flour market, Allis- 
Chalmers represents an organization 
formed from 16 separate firms that to- 
day is supplying more than 1600 dif- 
ferent products to industries all over 
the world. 

This giant producer of power genera- 
tion, power distribution, and power utili- 
zation equipment was conceived by Ed- 
ward P. Allis, a native of Cazenovia. 
New York, who with two other men. 
acquired Decker and Seville in 1861. 
It was Allis who established the re- 
nowned company policy of diverse man- 
ufacture—adding new products and 
services to meet the changing require- 
ments of a wide range of industries. 

Paralleling the growth of a great in- 
dustrial era, Allis-Chalmer has pi- 
oneered in many fields. The Edw. P. 
Allis and Company’s early history is 
one of expansion in the fields of steam 
power, pumping, flour milling, and saw 
milling. It was a period of new devel- 
opments by eutstanding engineers. R. 
W. Hamilton, for example, conceived 
the plans for the nation’s first steam 
driven vertical-reciprocating pumping 
engines which were installed in 1874 in 
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Milwaukee. W. D. Gray, prominent mill- 
ing engineer, introduced the roller or 
gradual reduction process of milling 
flour into America in 1876. George M. 
Hinkley noted saw mill engineer, was 
responsible for the Hinkley-designed 
band-mill first put on the market in 
1885. Edwin Reynolds, distinguished en- 
gineer, in 1878 offered the world an im- 
proved Reynolds-Corliss engine. 


Sales conference 


Sales representatives of Well Equip- 
ment Manufacturing Corporation held a 
three-day meeting at the Houston plant 
beginning December 4. during which 
they discussed Okadee and Anchor prod- 
ucts, G. R. Winder, Weco vice president 
and sales manager. announced. 








A JENSEN is the 
Right Answer 


When choosing pumping 
units ask yourself these ques- 
tions: 

Is the cost “in line’’? 

Is the unit of proven depend- 

ability? 

Will spare parts be available? 

Low maintenance costs? 

How long has the manufac- 

turer been in business? 

Does he stand behind his 

product? 


For 28 years, producers who 
stop to think before buying an- 
swer these and lots of other ques- 
tions with one word—JENSEN. 
See your Jensen dealer or write 
us for the right answer in pump- 
ing any well from any depth. 


ENSEN 


BROTHERS MFG. CO. 


COFFEYVILLE, KANSAS, U.S. A. 
EXPORT OFFICE, 50 Church St 
New York City 
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automatic removal and preven- 
tion of scale and corrosion while 
your equipment operates. 
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comes ready to use as is — all 
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For More Power With Less 
Fuel WRITE TODAY 
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‘ARMSTRONG BROS.” Pipe Vises are 
built for lifetime service with unbreakable 
drop forged steel hooks. Other design im- 
provements include: oval handle ends (will 
not pinch hands), replaceable tool steel jaws 
with milled teeth, and on sizes 70 and 71, 
1 solid I-piece jaw that prevents kinking of 
small pipe. There are always extra quality 
features in an “ARMSTRONG BROS.” 
Pipe Tool. 

ARMSTRONG BROS. TOOL CO. 
5231-West Armstrong Ave., Chicago 30, 
U.S.A. Eastern Whse. and Sales: 199 
LaFayette St., New York 12, N. Y. 
Pacific Whse. and Sales Office: 
1275 Mission oe Francisco 
3, Calif. 










Buy plant addition 


Economy Pumps, Inc., Hamilton, 
Ohio, has acquired from the War As- 
sets Corporation the wartime addition 
to its plant, built by the Defense Plant 
Corporation. The addition was built in 
1942 at a cost of $705,000, to house an 
Economy subsidiary, Liberty Planers, 
Inc. 

The new building contains 100,000 sq 
ft in five parallel crane bays, served by 
30, 15, 10. 5, and 3-ton cranes, together 
with land for future expansion. A Balti- 
more and Ohio RR switch spur for five 
cars enters the building. 

The Economy firm manufactures cen- 
trifugal, axial flow, and mixed flow type 
pumps in a wide range of sizes up to 
150,000 gpm. Test equipment in the 
plant is capable of performance tests 
up to 30,000 gpm. 

The new plant will house both of 
Economy’s subsidiaries, Liberty Planers. 
Inc.. and the Klipfel Manufacturing 
Company. which produces automatic 
reguleting valves. 


Sullivan promoted 
Appointment of Joseph A. Sullivan as 
manager, Advertising Bureau, Universal 
Atlas Cement Company, was announced 
by George H. Reiter, vice president of 
this United States Steel subsidiary. Sulli- 
van has also been appointed director of 
public relations. He succeeds Max A. 
Berns, publicity manager, deceased. 


Web Wilson appoints 

Web Wilson Oil Tools. Inc., has an- 
nounced the appointment of Defee and 
McKernan as their agents for the sale 
and servicing of Web Wilson Oil Tools 
in the West Texas and New Mexico 
areas. Headquarters will be at Odessa. 
Texas. where ample stocks of Web Wil- 
son equipment will be warehoused. 

J. M. “Jimmie” Defee has had ap- 
proximately 12 years of oil field experi- 
once in the West Texas area including 
actual field experience as a roughneck 
and driller. He was connected with the 


Green Head Bit and Supply Company 
for about three years and for the pzst 
year was associated with Patterson-Bal- 
lagh in West Texas. 

C, J. “Chili” McKernan is a well sea- 
soned oil field equipment man. He was 
with the Wilson Supply Company in thie 
Gulf Coast area and for the past year 
has been with Patterson-Ballagh in West 
Texas. He spent 31% years in the Army 
Air Corps and was discharged as a cap- 
tain. 


Heads division 

Dan M. Rugg, vice president and gen- 
eral manager of the Chemical Division 
of Koppers Company, Inc., announces 
the appointment of B. J. C. van der 
Hoeven as assistant general manager of 
the division, The appointment is effec. 
tive at once. The position is a newly 
created one in Koppers expanding 
Chemical Division. 

During the war van der Hoeven was 
manager of operations of the Kobuta, 
Pennsylvania, styrene and butadiene 
plant that was built and operated by 
Koppers for the government. Since early 
last year, he has been chief of the com- 
pany’s Chemical Engineering Depart- 
ment, Engineering and Construction Di- 
vision. 


Hileo representatives 
Appointment of new representatives 
to handle the line of Hilco lubricating. 
fuel, and industrial oil purifying equip- 
ment is announced by T. A. LaBrecque. 
manager of the Oil Purifier Division of 
The Hilliard Corporation, Elmira, New 
York. The new representatives are: 
Hucker Sales Company, 1700 Walnut 
Street, Philadelphia 3, Pennsylvania. 
R. T. Whitson and Son, 723 Trans- 
portation Building, Cincinnati 2, Ohio. 
L. M. Sands and Company, 246 Ritch 
Street, San Francisco, California. to op- 
erate in the State of California. 
R. E. Chase and Company, Tacoma 
Suilding, Tacoma 2, Washington, to op- 
erate in the Washington and Oregon 
area. 


Expanding National Tube Company plant 





Complete renovation of this dock on the Black River at Lorain, Ohio, where iron ore arrives 
from Minnesota, is one of the first-to-be-finished improvements in the $100,000,000 modernization 
and expansion program of U. S. Steel’s National Tube Company plant there. The Lorain program 
includes a new coke plant, the first continuous seamless pipe mill ever built, modern blooming, 
bar and billet mills, an entirely new Bessemer steel plant and a three-acre warehouse. The project 
is part of the $500,000,000 expansion that U. S. Steel has well under way. 
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More than a century ago, the Wm. Powell Com- 
pany adopted a definite, long-range policy, namely, 
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200-pound Bronze Globe 
Valve with renewable 
Stainless steel seat and 
regrindable, renewable, 
wear-resisting ‘‘Powell- 
ium” nickel-bronze disc. 


200-pound Bronze Gate 
Valve with renewable 
“Powellium” nickel- 
bronze disc. 





Class 600-pound Cast Steel 
0. S. & Y. Gate Valve. 





Class 300-pound Cast Steel 





Class 300-pound Cast Alloy 
Steel Gate Valve for ultra- 
high temperatures as in 
T. C. C. Has drain valves 
in stuffing box and bonnet 
and cooling fins to dissipate 
the heat. Gear operated. 


Class 150-pound Cast Steel 
O. S. & Y. Gate Valve. 





Swing Check Valve. 
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Continental president 


The election, effective December 1, of 
Leonard F. McCollum, formerly coor- 


dinator of producing activities of Stand- . 


ard Oil Company of New Jersey, as pres- 
ident of Continental Oil Company, was 
announced recently 
at the company’s of- 
fices in New York. 
Resignation of Dan 
Moran as president 
of the company was 
annvunced at the 
same time. Moran 
relinquished the du- 
ties of his office be- 
cause of ill health 
but the company 
will continue to 
L. F. McCollum have the benefit of 
his advice in a consulting capacity. 
McCollum was born in 1902 in Brad- 
ford, Tennessee, and received his early 
education in the public schools of Ford- 
tran and Cuero, Texas. He attended 
Texas University for one year and then 
worked for the Swift Packing Company 
at Yoakum and Houston, Texas, until 
1922 when he reentered the university. 
He majored in geology and was gradu- 
ated in 1925 with a bachelor of arts de- 
cree. After graduation McCollum joined 
the Humble Oil and Refining Company. 
in affiliate of Standard Oil Company of 
New Jersey, serving as a geologist in 
the company’s operations at Amarillo 
and San Antonio. In 1934 he was as- 
signed to the Carter Oil Company as 





chief geologist and manager of explora- 
tion and later became president. 

In 1943, the parent company sent Mc- 
Collum to New York as its assistant co- 
ordinator of producing activities. A year 
later he was made coordinator of the 
world wide operations of the company. 

Moran’s connection with Continental 
Oil Company dates back to 1928 when 
he became president of Marland Oil 
Company. Under his direction the com- 
pany was completely reorganized and 
its name was changed to its present title 
following the acquisition of the assets 
of Continental Oil Company of Maine 
in 1929. Throughout the period of his 
association with Continental, Moran 
concentrated his efforts on the develop- 
ment of its crude oil reserves and has 
built up for himself an enviable record. 


Gar Wood appointments 


Stepping up the tempo of its sales and 
manufacturing, Gar Wood Industries, 
Inc., with executive offices at Wayne, 
Michigan. has integrated its organization 
to meet the continuing heavy demand for 
construction equipment. 

W. H. Hammond, vice president-sales 
announces the appointment of E. B. Hill 
as general sales manager and R. F. Whit- 
worth, general service manager and the 
creation of four domestic regional sales 
offices under Hill. Promoted to regional 
managers are Ross Miller, San Francisco 
(Western Region), A. C. Berg, Wayne, 
Michigan (Central Region), W. G. Bar- 
rett, Boston (Northeast Region) and H. 


C. Hatch, Washington, D. C. (Southeast 
Region). 

Concurrent with the establishment of 
regional offices, Gar Wood Industries, 
Inc., has consolidated its operations into 
three basic divisions. The Findlay Divi- 
sion, Findlay, Ohio, will assume the 
manufacture and distribution of Gar 
Wood tractor equipment, the Wayne Di- 
vision, Wayne, Michigan, will continue 
to manufacture and distribute Gar Wood 
truck equipment, and the St. Paul Divi- 
sion, Minneapolis, Minnesota, will manu- 
facture and distribute St. Paul hoists. 
bodies, and truck patrols. 

J. D. Towne has been appointed divi- 
sion manager and W. S. Blakeslee was 
promoted to sales manager of the Wayne 
Division. 

Promotions to district manager were 
also announced for H. N. Nelson, B. A. 
Cooper, E, R. Curry, W. D. Kerrick. 
R. J. Palmer, R. M. Steegman, D. C. 
Royce, and W. R. Karll. 


Branch manager 

The appointment of Harold J. Fikejs 
as manager of the Mack Truck Com- 
pany’s Milwaukee direct factory branch 
is announced by A. C. Fetzer, Mack vice 
president and general sales manager. 

Fikejs, who at 31 is one of the young- 
est men in the company’s history to hold 
a branch managership, has served Mack 
as truck salesman and district whole- 
sale manager at the Des Moines branch 
since he joined the company in 1946, 
after four years with the Army. 





AC-ME RECORDING 











GRAVITOMETER 


COMPLETE VISIBILITY 
EXTREMELY SENSITIVE 





This instrument accurately records the 
changing gravity of gas and automatically 
corrects for variation in barometric pres- 
sure and temperature. 





DEW POINT 
TESTER 


Sturdy construction and simplicity of opera- 
tion contribute to accurate operation with 


thse : Simple to operate. Dew points can 
a minimum of maintenance. 


be determined with an accuracy of 





The instrument does not contain rotating parts thereby 0.2F., even on high pressure gas 


eliminating a major source of wear. The accuracy and prac- 
ticability of Refinery Supply Company equipment are tbe 
result of scientific and sound manufacturing procedures com- 
bined with materials of proven integrity. 


transmission lines. Standard .range 
is O to 500. P.S.I. 














Complete Line of Scientific Laboratory Equipment | 
Write for Catalog No. 30-A 


THE REFINERY SUPPLY CO. 


| 
Main Office and Plant | 
TULSA 3, OKLAHOMA Phone 4-8144 


Houston Office Temporarily Discontinued 








621 East 4th Street 
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PATENTED AND PATENTS PENDING 


B&W Wall Cleaning 
Guides prevent 
channeling .... the 
greatest single cause 


of cementing failures. 


DON’T SQUEEZE! 
It Can Be Avoided. 


K incorPorateo B KENNETH 
BARKIS \ ; WRIGHT 


Vall Completion. Specicbeste 


HOUSTON, TEXAS * LONG BEACH, CALIF. 

















TULSA'S LARGEST 
FINEST HOTEL 




















WANTED 
PETROLEUM OR CHEMICAL 
ENGINEERS 


Degree necessary. Engineering expe- 
rience not necessary. Single men pre- 
ferred. Excellent opportunity for 
training and advancement in Petro- 
leum Reservoir Engineering in all ma- 
jor producing areas. Apply by letter 
stating education, experience, and 
marital status to 


CORE LABORATORIES, INC. 
BOX 5810 DALLAS, TEXAS 








WANTED: Pipeline Engineer with Engineer- 
ing degree. Previous experience of from five 
to ten years in gas pipeline design construc- 
tion of operations; must know design of 
pipelines in compressor stations. Salary 
commensurate with experience and ability. 
Position offers unlimited opportunity in 
young, progressive company. Please furnish 
references and full particulars regarding edu- 
cation, qualifications and other personal data 
necessary for proper appraisement. Our em- 
ployees have been informed of this advertise- 
ment. Address Box 75, c/o THE PETRO- 
LEUM ENGINEER, P. O. Box 1589, Dallas, 
Texas. 








WANTED: Process engineer with degree in 
Chemical Engineering. Must have working 
knowledge of natural gasoline plants, refin- 
eries and chemical processes. Salary com- 
mensurate with experience and ability. 
Position offers unlimited opportunity in 
young, progressive company. Please furnish 
reference and full particulars regarding your 
education, qualifications and other personal 
data necessary for proper appraisal. Our em- 
ployees have been informed of this advertise- 
ment. Address Box 74, c/o THE PETRO- 
LEUM ENGINEER, P. O. Box 1589, Dallas, 
Texas. 








HELP WANTED .. . PROCESS ENGI- 
NEER technically trained and experienced in 
natural gas processing design. Work will in- 
clude plants for Absorption, Dehydration, 
Purification, Compression, etc. Permanent 
location Denver, Colorado. Communicate di- 
rectly with Stearns-Roger Mfg. Company, 
1720 California St., Denver, Colorado. 











SITUATIONS OPEN: Chemical Engi- 
neers with three to five years’ experi- 
ence in the operation of petroleum 
refining distillation units, thermal 
cracking units or catalytic cracking 
units for work as Technical Service rep- 
resentatives and Operators of commer- 
cial eatalytic cracking plants. Kindly 
send details of experience and educa- 
tion. Snapshot (if available). Address 
Box No. 59, Yo The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas. 

















Write for Bulletin No. 102 
which shows why and how 


BLACKMER PUMPS 


are SELF-ADJUSTING FOR WEAR 





Gathering Pumps ¢ Refinery Pumps 
Bulk Station and Truck Pumps 
Hand Pumps ¢ Suction Line Strainers 
Capacities to 750 GPM 


BLACKMER PUMP COMPANY 
1980 Century Avenue Grand Rapids 9, Mich. 


SERVING THE PETROLEUM 
INDUSTRY FOR 40 YEARS 








LINE SCALES 





(Above) Super 500,000-Ib. capacity, 14” 
dial. (Below) Packer Special, Capacity 
40,000 Ibs., 6” dial. 18 other models for 
— drilling, well servicing, or work-ovet 


2a 
to choose from 
With a LINE SCALE you know 
the pull on the line, and the 
weight on the bit in pounds. Re- 
peated tests prove the accuracy 
and dependability of LINE SCALE 
readings under all working condi- 
tions . . . even in areas of rapid 
temperature changes. 


LINE SCALE CO., Inc. 


Box 4245 Oklahoma City Phone 6-1765 


Gulf Coast Representative: Hiram Wheeler 
Box 8043, Houston 4, Texas—J2-1107 
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WISCONSIN 


HEAVY-DUTY 
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Here is a 475-lb. power package that delivers 30 hp. at 2000 R.P.M. — designed 


and built for dependable, heavy-duty service outdoors or indoors. 


It's the Model 


VP-4, V-type, 4-cylinder Wisconsin Air-Cooled Power Unit. 


Compact V-type design simplifies installation on a great variety of equipment and 


efficient AIR-COOLING takes care of all cooling problems . 


any location. 


. at any season, in 


Heavy-duty engineering features include: Tapered roller main bearings, dynamically 
balanced crankshaft, mirror-finish crank-pins, honed cylinders, and molybdenum 
iron valve seat inserts. High tension rotary type outside magneto is equipped with 
impulse Coupling for quick, easy starting in any weather. 


For utmost dependability . 


. specify ‘Wisconsin Engine’”’. 


Supplied in a complete 


power range from 2 to 30 hp., 4-cycle, single cyl. and V-type 4-cyl. models. 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 14, 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 









IT HAS THE ENDURA 


OF "MAKES" AND "BREAKS" 


The mission of a Mercoid Mercury Switch in an automatic control is to 
assure longer life and greater dependability—minimizing the need for atten- 
tion after the control is in service. Mercoid Controls lend themselves to 
quick installation and adjustment, all of which are invaluable contributions 


in a time of national crisis. 


Mercoid Switches, the distinguishing feature, used exclusively in all 
Mercdid Controls, are especially designed types of hermetically sealed 
mercury switches. They are not affected by dust, dirt, moisture or corrosive 
gases, nor are they subject to open arcing, oxidation, pitting or sticking of 


contacts—common causes of trouble. 
Keep these important facts in mind 


WISCONSIN 


MILLIONS 





WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 


| 
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NCE OF PROVIDING | 


IN THE ELECTRICAL CIRCUIT 











when selecting automatic controls. 


5 GOR EDO RE One. 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


THE MERCOID CORPORATION, 4205 
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Works manager 
Appointment of J. D. Isaacks to the 
position of works manager has been an 
nounced by Stanley J. Roush, executiv: 
vice president of Kerotest Manufactur- 
ing Company, Pitts- 
burgh, Pennsyl.- 
vania. A greatly ex 
panded program in 
the production 0! 
Kerotest pipe lin 
and refinery valve: 
to meet current oi! 
. country develop- 
ments is linked with 
the appointment of 
Isaacks who has 
been prominent in 
oil country circles 
both in California and the Southwest for 
many years as division manager for 
Kerotest headquartering in Houston, 
Texas. 
Isaacks has been associated with Kero- 
test Manufacturing Company for more 
than 14 years. 


J. D. Isaacks 


Scholarship plan 

The National Supply Company has 
announced a new scholarship plan, ef- 
fective immediately, to provide financial 
opportunity for employes who desire to 
improve in their jobs and qualify for 
better positions with the company. 

Under the plan, all full-time employes 
with six months’ continuous service are 
eligible to participate. This includes em- 
ployes in the company’s offices, sales di- 
visions, the six plants at Etna and Am- 
bridge, Pennsylvania, Toledo and 
Springfield, Ohio, Torrance, California. 
and Houston, Texas, and in its many re- 
tail stores in the oil fields. 

The plan provides that the company 
will refund one-half the tuition paid by 
any eligible employe upon satisfactory 
completion of any course of study taken 
from an approved trade school. college. 
or by correspondence. The company will 
make refunds up to $100 per employe in 
any calendar year. 

Dr. B. E. Warden, educational direc- 
tor of the company, said that all courses 
of study under the plan must be ap- 
proved in advance by a responsible of- 
ficial of the company, as contributing 
to the best interest of the employe and 
the company. 

Veterans who are eligible under the 
GI Bill for full tuition payments, may 
participate in the scholarship plan after 
their payments from the Veterans Ad- 
ministration are exhausted. 


Manufacturing rights 

On his recent trip to Europe, Elmer J. 
Weis, vice president of Pacific Pumps, 
Inc., Huntington Park, California, com- 
pleted an agreement with the Pulsometer 
Engineering Company, Ltd., Reading. 
England, for the manufacture of the 
Pacific centrifugal line for distribution 
throughout Europe and the Near East. 

The British company has the sole 
rights to manufacture at its Nine Elms 
Iron Works, Reading, the complete range 
of pumps which Pacific Pumps, Inc.. 
have for many years supplied for oil re- 
fineries and oil field services. 
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Joins Delaney Company 
rhe Delaney Company. Houston. 
Texas, manufacturers of forged steel 
well heads, Christmas tree fittings and 
other oil well drilling and completion 
specialties, has announced the appoint- 
ment of B. V. Fisher 
as sales manager of 
its oil field division. 
Mr. Fisher is 
widely known in the 
oil industry, having 
only recently va- 
cated the position of 
executive vice presi- 
dent of Oil Center 
Tool Company. a 
firm which he has 
served in various 
executive positions 





B. V. Fisher 
for the past eleven years. Prior to that 


time he was connected with the Conti- 
nental Supply Company and the West- 
cott Valve Company. 

Mr. Fisher is a member of the Hous- 
ton Chapter of Nomads and has long 
heen active in the Association of Well! 
Head Equipment Manufacturers, the Pe- 
troleum Equipment Suppliers Associa- 
tion, and the American Petroleum Insti- 
tute. 


NGAA committee 

Frank M. Perry, Cities Service Oil 
Company, Bartlesville. Oklahoma, is to 
head the convention program committee 
for the 27th annual convention of the 
Natural Gasotine Association of Ameri- 
ca, according to a recent announcement 
by NGAA President C. R. Williams, The 
Chicago Corporation, Corpus Christi. 
The convention is scheduled for March 
24-26 at the Texas Hotel, Fort Worth. 

Other membe ‘rs of the committee ap- 
pointed by Williams are: tleniy M. 
Brown, Midland Gasoline Company. 
Houston; J. H. Dunn, The Shamrock Oil 
and Gas Corporation, Amarillo; T. R. 
Goebel. Shell Oil Company. Inc.. Hous- 
ton; J. A. LaFortune. Warren Petroleum 
Corporation, Tulsa; John F. Lynch, La- 
Gloria Corporation, Corpus Christi; Al- 
bert H. Weil, United Pipe Line Com- 
pany, Shreveport. 


Technical service 

\ complete line of chemicals for in- 
dustrial water conditioning and fuel oil 
treatment, in a full variety of forms 
powder, liquid, colloidal, or briquette 
are now available in Mexico from The 
bird-Archer Company through its tech- 
nical representatives, Calderas y Acces- 
sorios, Amsterdam 291, Mexico D., F. 

Angel Noriega, general manager of 
the Mexican firm, has announced that 
Calderas y Accessorios have established 
a complete technical service in Mexico 
to facilitate the sale and service of Bird- 
Archer chemicals. Calderas y Accesso- 
rios is staffed with experienced technical 
men who are prepared to study and 
prescribe for industrial water and fuel 
oil treatment problems. 

The Mexican firm now has laboratory 
facilities for the scientific analysis of 
samples, enabling them to offer a con- 
tinuous control over treatment systems 
after they are put into effect. 


HEAVY-DUTY 





@ Large capacity, compact design, and 
lightweight aluminum construction are 
combined in this new, rugged, portable 
electric plant. Easily carried by two men. 
Powered by Onan 10 HP horizontally- 
opposed, two-cylinder, 4-cycle, air- 
cooled engine. Unusual operating 
economy. Shipped complete, equipped 
with four-receptacle outlet box and 
mounted in tubular-steel guard frame. 





COOLING 
TOWER 
WATER 


For cooling—or any use in any part 
of the Petroleum processing or pump- 
ing industry, Layne Well Water 
Systems produce large quantities of 
water at an extremely low cost. 


These Systems are scientifically engi- 
neered to have the rugged quality that 


ELECTRIC PLANT 
$cu-1180 
154500 


FOB MINNEAPOLIS 


NEW ONAN CK ELECTRIC PLANTS are 
available in 5,000 Watts D.C., 115 and 230 volts; 
2000 and 3000 Watts A.C. in all standard volt- 
ages. 

ONAN ELECTRIC PLANTS—A.C.: 350 to 
35,000 Wattsin all standard voltages and frequencies. 
D.C.: 600 to 15,000 Watts, 115 and 230 Volts. Battery 
Chargers: 500 to 6,000 Watts, 6, 12, 32 and 115 Volts. 


ONAN AIR-COOLED ENGINES—Ck: 2- 
cylinder opposed, 10 HP. BH: 2-cylinder opposed, 
5.5 HP. 1B: I-cylinder, 3.25 HP. 


D. W. ONAN & SONS INC. 
2759 _ Royalston Ave., Minneapolis 5, Minn. 





assures extra long life, and freedom 
from expensive upkeep cost. 





Any size—any capacity—against any 
head, Layne Well Water Systems 
always give peak performance. For 
further interesting details and facts, 
address Layne & Bowler, Inc., Gen- 
eral Offices, Memphis 8, Tennessee. 


Well Waiee Wate 
WERTICAL = sah S... 


AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, Ark. 


Memphis, Tenn. © Layne-Northern Co., Mishawaka, Ind. 


Co., Monroe, La. ® Layne-New York Co., New York City 


© Layne-Atlantic Co., Norfolk, Va. © Layne-Central Co., 
@ Layne-Louisiana Co., Lake Charles, La. © Louisiana Well 
© Layne-Northwest Co., Milwaukee, Wis. ® Layne-Ohic 


Co., Columbus, Ohio ©* Layne-Pacific, Inc., Seattle, Washington © Layne-Texas Co., Houston, Texas ® Layne- West- 
ern Co., Kansas City, Mo. © Layne-Western Co. of Minnesota, Minneapolis, Minnesota © International Water Supply, 
Ltd., London, Ontario, Canada ® Layne-Hispano Americana, S. A., Mexico, D. F 
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FOUR FAVORITES 
FOR COOLING 


from Well to Refinery 















Jacket 
Water 
Coolers 








Evaporative 


Coolers 











Vertical 





Air Discharge 
Coolers 











Atmospheric 
Gas 


Coolers 











Wherever there are oil fields or refineries, you'll 
find Young Heat Transfer Products assigned to 
vital cooling tasks. In most every instance these 
applications are of a highly specialized nature and 
involved many hours of research and engineer- 
ing on the part of Young factory and field men. 
When you are confronted with a problem in 
cooling, take it to the men whose job it is to 
produce efficient, economical results. 










YEARS OF SERVICE IN THE 
‘MEAT TRANSOER INDUSTRY 








i 





HEAT TRANSFER PRODUCTS 


OIL COOLERS HEAT EXCHANGERS 


GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS « 
ENGINE JACKET WATER COOLERS 
CONVECTORS * CONDENSERS «+ AIR 


INTERCOOLERS * EVAPORATIVE COOLERS 
ey HEATING COILS ¢* COOLING COILS 


GAS COOLERS + 
LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT 
YOUNG RADIATOR CO. Dept. RACINE, WIS., U.S.A. 


OIL FIELD DISTRIBUTORS 
The Happy Company, Drawer 770, Tulsa 1, Oklahoma 
A. R. Flournoy Co., 5043 Santa Fe Ave., Los Angeles, Calif 


UNIT HEATERS 
CONDITIONING UNITS © EVAPORATORS 
AND A COMPLETE 


Mid-Continent Area: 
West Coast Area: 
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Plant addition for Beckman Instruments 


National Technical Laboratories, manufacturers of Beckman 
pH instruments, Spectrophotometers, and other advanced cov- 
trol equipment, has again expanded its facilities to meet the 
steadily increasing demand for its products. It recently coni- 
pleted a new addition to its modern offices and plant in South 
Pasadena, California. The new addition, a Class A reinforced 
concrete structure, is four stories high with a floor space in 
excess of 27,000 sq ft. Costing more than a third of a million 





dollars, the new building embodies every modern advancement 


for highest manufacturing efficiency and personnel convenience. 
and features many unique developments for the volume produc- 
tion of highly precise instruments. This new building, plus space 
in the original building at the main plant and two other plants 
in South Pasadena, provide four separate buildings with ap- 
proximately 60,000 sq ft of floor space devoted to the develop- 
ment and manufacture of the various Beckman instruments. 


J & L construction program 


Jones and Laughlin Steel Corporation has announced full 
cetails of a plant improvement program now under way en- 
tailing the investment of more than $100,000,000, of which $65.- 
000,000 is yet to be spent. The program covers all departments 
of the corporation and the projects, with one exception, are 
scheduled to be completed by the end of 1949. 

Announcement of the program was made by Ben Moreell. 
chairman of the board of directors and president, in a letter to 
the corporation’s shareholders and employes in which he also 
explained that the program involves the sale of $60,000,000 
first mortgage bonds. 

“We believe this program will enable the corporation to im- 
prove its competitive position in the industry, which naturally 
is of vital concern to every shareholder and employe,” he said. 
“While the program provides for some increase in stee] mak- 
ing capacity, it is primarily for the purpose of improving the 
quality of our products and achieving reductions in cost.” 

Every consideration was given to the possibility of a major 
expansion in the corporation’s steel making capacity, Admiral 
Moreell cited, but in view of the cost of such an expansion and 
the essential priority of the program now under way it has been 
deemed necessary to proceed with this program as the maxi- 
mum undertaking advisable for the present. 

It was pointed out, however, that constant studies of the long- 
range position of the corporation in the industry are being 
made, including analysis of raw material treatment, steel mak- 
ing, stee] finishing, and the development of future markets. 
These studies are being made with a view to formulating plans 
for further improvements when conditions are considered ap- 
propriate. 


Export distributor named 


The Unit Rig and Equipment Company, Tulsa, Oklahoma. 
has announced the appointment of the Mid-Continent Supply 
Company, Inc., 42 Broadway, New York City, as exclusive ex- 
port distributors of its entire line of oil field equipment. 


S. M. Jones Company moves offices 
The 8. M. Jones Company, Tulsa, Oklahoma, has announced 


| removal of its officers to Rooms 924-925-926 Kennedy Building. 
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mati The loading onto two railroad flat cars, and the delivery o1 | 

Cou- the giant sized butane storage tanks now nearing completion at | 

the the Butane Equipment Company plant in Dallas is an interest- | 

on)- ing spectacle. These large tanks, 11 ft in diam by 63 ft 5 in. | § ae) 
yuth in length, have a 45,000-gal water capacity. | , / 
rced he big tank pictured here is the first_of seven to be con- | § 

e in structed at the Dallas plant of the Butane Equipment Company, 

lion Inc. The tanks are being constructed for the Lummus Company, 








lent 


nce, 
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New York City, refinery construction engineers, and are to be | 
used by the Barnsdall Oil Company of Tulsa. The seven tanks 
will be shipped to Barnsdall at Benton, Louisiana. 

ell Standing inside the large tank are John W. Pratt, left, petro- 
sete leum engineering department; Aibert D. White, manager of the 
company, and Bazif Noble, assistant manager and director of 
000 production. | 


™ Saran pipe and fittings distributor a | oO | é xX Fi A fd a 


It is announced that Saran Lined Pipe Company, a newly or- 












ally ganized firm, will act as exclusive distributors for The Dow | ° °° 
= Chemical Company’s recently developed specialty pipe and fit- | iS @ precision product 
ak- lings. , : 
the The pipe and fittings, lined with Saran, a Dow plastic, was In any drop forging, the product is only as good 
' developed for use where highly corrosive materials are handled as the dies. That s why such particular care 1s 
jor in manufacturing processes. taken in their preparation. That’s why they’re 
iral Chemical resistance, ease of fabrication, immediate delivery, | | precision made. 
and and reasonable cost are among the pertinent advantages of the | A full range of sizes and styles .. . drop forged 
_ new product, Dow reported. | flanges that stand up under the toughest condi- 
_ S. H. Blackmore, sales manager of the Saran Lined Pipe tions... . are available from Phoenix. All are of 
-" — nips ype "3 - “ yan gest nen rng mild steel readily machined or welded and all 
ved — rat his firm p ans oes ablish sales represen a ives and | meet ASA requirements and ASME and STTM 
jobber outlets to handle the product throughout the country. | . . 
ak- The pipe and fittings are now in production at Dow’s Midland specifications. a 
ets. plant and are immediately available, he said. Get your copy of the SEs TAG See 
ans today. 
ap- Corrosion engineers meet 
At a meeting held in Dallas, Texas, November 20, corrosion PHOENIX 
engineers of the North Texas area formed a temporary organi- | . Drop JA, Fotged 
vation and voted to petition the National Association of Cor- | ..ccccccccccce cece eb eean ewe 
oi rosion Engineers for recognition as the North Texas Section of | * FLANG ES : 
pls hat body. oan te tae . ; ° 
Parse. ag — a ve, _ 7. R. — of ~ : H 
agnolia Pipe Line Company, Dallas. chairman, James A. . . 
Clay, Jr., Service Engineers, Fort Worth. vice chairman, and | * PHOENIX MANUFACTURING COMPANY . 
Mrs. Ruby Connell, Chemical Engineering Company. Dallas. | ¢ ; - pr ~~ * 
ced secretary-treasurer. The next meeting of the group will be held | + Joliet, Mlinois A CR Ts 
ng in Fort Worth the third week in January. rrr Te rrr TTrTeTTTrT TT TTT TTT. 
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L. A. Nomads hear football expert Ltd.. | 
F U F L O | L | Inthe absence of Bob Eiche, at Chicago for the API Conven. ul 


tion, Los Angeles Nomads monthly meeting, held in the Jona. Petrol 
id U M - | N G than Club, November 12, was presided over, and very well too, pyle 


by Byron Landis. After the usual hour of socializing a goodly 


























] 
AND gang sat down to dinner, after which as the first business of . 
the evening, Gil Wilson was initiated into regular membership rag 
oa = AT] N G by Jerry Engstrand, and withstood nobly the barrage of in- dent ¢ 
nuendo and direct challenge that was hurled at him. It was an- iE" 
nounced that others elected to associate membership were: ef 
U N | T S Richard Sneddon, Larry Miller, John Regan, Joe C. Brown “~ 
Kinzie Miller and Frank Gilstrap. . 
Nomad Earle Boggess then introduced the feature speaker ial | 
of the evening, Bob Hall, former University of Southern Cali- mx 
fornia All-American football star and track man, who recited = 
some of the outstanding characteristics of the leading football ag 
teams of the nation. He also discussed some of the coaching the 
iechniques employed by leading, college coaches, and predicted — 
the outcome of the coming big games. This dissertation was fol- poral 
lowed by an interesting motion picture, brought to the meeting Dir 
by Standard of California, showing the great agricultural and , 
industrial development in the Amazon Valley in South America. ey, 
There was again an excellent representation of foreign vis- — 
itors, and among those introduced by Johnny Mason were N, i 
Youssef, Shell Oil Company, Egypt; Juan D. Pedretti, Union Day 
Oil Company, Paraguay; H. C. Carroll, International Petro- well 
leum Company, Ltd.; Russell W. Keener, Petro-Tech Service In 
Company; Carl A. Fernandez, Industrial Agencies, Ltd., Trini- winks 
dad; Marcel Orgeval, SNPLM, France; George Emerick, So- 5 aa 
cony-Vacuum; Benjamin Sttayne, Socony-Vacuum of Vene- chas 
zuela; Charles R. Wilkinson, Shell Oil Company, Colombia: —_ 
J. D. Herrenschmidt, SNPLM, France; Ted H. Kopp, Iraq Pe- a 
troleum Company, Ltd.; Walter L. Sears, lraq Petroleum. a 
Top, seated: C. R. Wilkinson, J. D. Herrenschmidt, Ted Kopp, Walter rst 
Sears. Standing: R. S. Webb, H. D. Huskey. Bottom, seated: N. he ¢ 
Youssef, Juan Pedretti, H. C. Carroll, Russell Keener. Standing: Carl met 
Fernandez, Marcel Orgeval, George Emerick, Ben Sttayne. und 
Re 
I 
at | 
Vu 
| 
50 
P-857 Model M-2S2H Unit, Size No. 15, Twin Steam Pumps, Size - 
5%," x 34%” x 5”, Twin Tubular Type Heaters. nie 
e ed 
... prepare for combustion 
* : | | in 
heavy fuel oil for a Es 
r il b re! 
types of oil burners . 
in 
National Airoil Fuel Oil Pumping and Heating Units are 
especially designed to prepare, for combustion, what H 
s commonly termed No. 6 or Bunker C Fuel Oil. They 
will draw fuel oil from above ground or underground its 
tanks, preheat it to proper constant temperatures and th 
deliver it to Oil Burners at an even pressure, best suited m 
for the burners. Our Fuel Oil Pumping and Heating ) 
Units are the result of years of experience. They come i 
completely equipped ready for steam, exhaust, conden- 
sate, oil suction, oil return, and where motor driven n 
pumps are used,electrical connections. All valves, regu- pi 
lators, etc., are readily accessible. The piping arrange- 
ment is easily understood. These compact, space-saving r 
units are available in a range of sizes and models in f 
both Medium and High Pressure types. For complete s 
details, write for our Bulletin 40—very interesting and V 
informative. n 
i 
NATIONAL AIR AI BURNER CO., INC. ( 
f Ci Moin Offices & Factory: | 259E ast SEDGLEY AVENUE, PHILADELPHIA 34, PA. . 
Texas Office 2nd National Bank Bldg... Houston | 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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Ltd.. Dick Reniers, Drilling and Exploration Company; Shih- 
yoo Chow, Chinese Petroleum Company; H. D. Huskey. Iraq 


Petroleum Company, Ltd.; R. S. Webb, affiliation unknown. 


Pyle heads Continental Consolidated 

Howard Pyle has resigned his position as vice president of 
the Bank of America in charge of oil leases, and is now presi- 
dent of the Continental Consolidated Corporation. This organi- 
zation recently purchased the holdings of Bob New. H. F. 
ingeld, and the Harwood Foundation in the so-called Continen- 
tal Companies. 

The Continental organizations include Continental, Continen- 
ial Development, and Continental Northern and Southern cor- 
porations. Besides Pyle, directors of Continental Consolidated 
are Lloyd S. Gilmour of Eastman, Dillon and C company, invest- 
ment bankers of New York; Milton Linden, vice president of 
the Continental Companies; G. J. Levingston. and E. C. Sim- 
mons. The latter owns all stock in Continental Consolidated Cor- 
poration, and is chairman of the board of directors. 


Director of Mack research 

Appointment of W. E. Day as director of research for Mack 
Trucks has been announced by W. M. Walworth. vice president 
and chief engineer of the company. In assuming his new duties 
Day relinquishes the post of chief metallurgist for Mack, as 
well as that of general foundry superintendent. 

In 1912 Day joined the International Motor Company, now 
we part of Mack-International Motor Truck Corporation, as a 
-pecial apprentice. Within a year he was made foreman of the 
chassis assembly and then forenian over motor assembly, motor 
test, chassis assembly, and road test. During this pe riod metal- 
lurgy began to occupy Day’s interest and he took the Sauveur 
and Boylston course from Harvard. the next year hecoming an 
instructor in the course. Shortly thereafter he set up Mack’s 
first chemical laboratory for checking materials. out of which 
he eventually evolved the company’s present-day chemical and 
metallurgical laboratories, which are among the best equipped 
and most elaborate in the automotive industry. 


Rogers Lacy, prominent oilman, dies 

Rogers E. Lacy, East Texas multimillionaire oilman, died 
at his home in Longview, Texas. Tuesday, December 9. He was 
uv years of age. ana had been il for more than two months. 

Early an orphan, Lacy started work on a delivery wagon for 
50 cents a day when he left school in the fifth grade. After 
several lumber mills ended in disasters of nature, he turned to 
sweet potato farming. On this farm land he got his first oil 
well. His entry into the oil business was in 1931 when he promot- 
ed a one-fourth royalty in the Joiner well of the East Texas field. 

At the time of his death his properties included 134 oil wells 
in East Texas. Mississippi, and Louisiana. and 54 gas wells in 
East Texas. Among his real estate interests are an asphalt and 
refining plant at Big Sandy, a cycling plant in Panola County. 
and a gas distributing system in Longview. His present fortune 
in oil has been estimated at $45,000,000. 


Hill president American Welding Society 

The American Welding Society has elected Harold O. Hill as 
its president for the year 1947-48. Hill assumed that office at 
the conclusion of the 1947 annual meeting at the Hotel Sher- 
man, Chicago. 

Hill is assistant chief engineer, fabricated steel construction, 
of the Bethlehem Steel C ompany, at Bethle- 
hem, Pennsylvania. Born in Ontario, Can- 
ada, he was educated at the University of 
Toronto, from which he received the degree 
of B.A. Se. in mechanical engineering. 

He began his engineering career with the 
Riter-Conley Company of Pittsburgh. Penn- 
sylvania, fabricators of plate and structural 
steel. Here he served in many capacities and 
was chief engineer when this company was 
merged into McClintic-Marshall Company 
in 1916, when he became assistant chief 
engineer of the enlarged company in charge 
of the engineering on tank and platework. 
When the McClintic- Marshall Company was merged with the 
Bethlehem Steel Company in 1931 he continued his same duties 
with the Bethlehem Steel Company. 


H. O. Hill 
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About 20 years ago while we were an inconspicuous resident 
of Huntington Park, the hub of the Los Angeles industrial dis. 
trict and a mighty convenient spot from which to cover the local 
vil fields, there used to come sparking Selma, one of the good 
looking daughters next door, a handsome young blade with a 
torso like a Roman gladiator, the features of a matinee idol, 
and thick black wavy hair that made our wife green with envy. 
Tom was the name of this gallant chap, and we came to know 
and like him very well. We soon learned that Tom was an oil 
man; that he was greatly interested in physical culture; and 
that, believe it or not, he could control his weight within very 
narrow limits by simply varying the proportion of licorice in his 
diet. In due time Tom married Selma, and we used to enjoy 
occasional visits with them, but circumstance (not the police 
as has been maliciously reported) eventually forced us to move 
away from Huntington Park, and we sort of lost track of this 
young couple. So, imagine our surprise to see recently in divers 
public prints a photograph of this same Tom—Tom McLean. 
the youngest long service man in the employment of General 
Petroleum Corporation. At 41 years of age he has already com- 
pleted 25 years of service with the company, and the light touch 
of grey that now flecks his copious black thatch doesn’t affect 
his good looks one iota. We wonder, though, if the licorice 
weight control system still works! 


e@ 

We were sitting in with a chummy little group in a Los 
Angeles hostelry the tother noontime when who should come 
along, convoyed by that prince of convoyers, Earle Boggess, but 
Bart Gillespie, honorary member of Nomads, and Henry Nunez, 
a right sociable toolpusher from down in Guico, Venezuela. 
Bart was hovering briefly in the City of Los Angeles, visiting a 
few of his old cronies before returning to his stint at Point 
Barrow, Alaska, and wayward northern points, and he looked 
as fit as a college athlete—before the game, that is—despite an 
already long sojourn on the frozen tundra. Some venturesome 
soul had the temerity to suggest that he might like to go to the 
tropics to thaw out before taking off again for the ice and 
snow, but Bart would most-emphatically have none of it. Robert 
Service wasn’t fooling when he sang the lure of the north coun- 
try. It really gets a fellow after a while—and it’s easy to sec 
that Bart is pretty much in love with this business of slapping 
icebergs in the face. It’s a tough job, all right, but there is a 
lot of satisfaction in going out there into the wilds and beating 
the heck out of the elements right in their own back yard. Henry 
Nunez was on his way back to Venezuela to resume his work 
with Socony after a two months’ leave of absence. He just 
recently came back from a hunting trip in Canada, during which 
he bagged a bull moose as big as a pachyderm and had a lot of 











DICK SNEDDON 





| other fun besides. He left Los Angeles, December 2, and planned 
_ to see Joe Louis flatten Jersey Joe Walcott (or vice versa) in 


New York, before boarding a plane for Guico. 


e 

In 1945 we joined up with a roistering gang over in Glendale, 
known as the Optimists perhaps because only an optimist would 
expect to be heard over the din they made at their 7:30 a.m. 
Thursday meetings. Anyway, among the members of this dis- 
tinctly likable group was one highly regarded individual, named 
“Minsh” for short, who was lauded frequently and long for the 
fine work he was doing with the local Boy Scouts. We noted that 
just a few days ago this same Minsh came in for a nice press 
notice from the Los Angeles Athletic Club Mercury, in which 
he was voted an all-round good fellow and a southpaw squash 
player of unusual ability. All of which causes us to remember 
that the squash interest of Francis “Minsh” Minshall, valuation 
engineer for Continental Oil Company, was inspired by the 
derring-do of these all-time squash greats—Wendell Jones and 
Cy Rubel. The battles waged by these two past masters some 
years ago are still talked about wherever squash fans meet— 
especially if the fans that meet are Wendell Jones and Cy Rubel. 
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Because of the encroachment of time, they don’t play squash 
any more, they eat it, but nonetheless they both have more than 
the usual share of energy and zip, wherein hangs another tale 
that we hope to tell some time later. 


& 

speaking of sports reminds us that some time agone we hastily 
gathered together all our scribblings on the subject of golf. 
submitted them to a publisher, and thereafter sat impatiently 
waiting for an avalanche of royalties to engulf us. However, 
there was a heavy frost that year, and the royalty crop was dis- 
gustingly low, so we canceled our plans to move to Beverly 
Hills. and decided to go on wrestling with the oil business. A 
couple of years ago, Signal Oil and Gas was having its annual 
divot lifting fiesta, so we gave one of the golf books to Harry 
Ransford and told him to give it to the winner of the tourna- 
ment. The other evening at Nomads meeting, John Flanagan 
casually introduced us to a lad by the name of George Winter- 
burn from Oil Well Supply Company. We noted that the name 
seemed to recall something awful to him, our name. that is, and 
it seemed that every time we turned toward the pair unexpec- 
tedly, they were exchanging significant glances, and making 
circular motions with their fingers above their heads. It was 
dificult to understand all this until we later learned that 
George had won that Signal golf tournament and had been 
given the golf book by Harry Ransford. We understand he 
shoots a neat game down there between 70 and 80, which so 
far as we are concerned is totally unexplored territory. It turned 
out interestingly enough that George Winterburn is a brother 
of Read, who is the local expert on Wilmington sub-strata but 
a good fellow in spite of that. And just to complete this se- 
quence of coincidences and whatnot, we might remark in 
passing that if we were a movie scout we would drag this boy 
Flanagan off to Hollywood even at the risk of making Tyrone 
Power and some of the other Irishmen mad. 


= 

Dashed out to the Pacific Lighting compressor station at 
Santa Fe Springs on November 13 at the invitation of our good 
friend Otto Mauthe, to take in the formal dedication of the 
Biggest Inch pipe line. After the ceremony the guests—approx- 
imately 200—were entertained, and we mean entertained, in a 
specially erected marquee where a generous spread of diversifiea 
dainties, cooked with Texas gas, kept them nibbling far into 
the night. We met many erstwhile buddies at this assembly and 
made the acquaintance of many interesting people. For in- 
stance, one of the first persons we spotted reaching for a lamb 
chop on a stick was the ubiquitous Bob Roberts, a Standard 
viler who is as well and favorably known in California as the 
climate. Following right close on his heels was another popular 
man about Los Angeles—Gordon Hendry, public relations chief 
of U. S. Rubber in this vicinity. We had the pleasure of a 
brief reunion with Bill Moeller, Southern California Gas 
Company executive, with whom we used to consort some years 
ago when we were performing as publicity chairman for such 
CNGA stalwarts as Frick Gibbs and Jess Burk. Bill has always 
been regarded as one of the best informed men in the natural 
gas business out thisaway and is a solid citizen into the bar- 
gain. He has just one minor fault—plays the ukulele—but 
claims he has to do it in self defense when Holly Hayter starts 
playing what he calls music on his guitar. 

Also met Tom Bannon, Acme Drilling Company, in fact, we 
have met Tom so many places lately that we suspect he is trail- 
ing us for some detective agency or other. (Once we kept a 
library book out until it was three days overdue.) Be that as it 
may we had a pleasant few minutes together, during which Tom 
introduced his friend, A. Faison Dixon, of Brokaw, Dixon and 
McKee, the firm that made the estimates of gas reserves for FE] 
Paso Natural Gas Company in connection with the planning of 
the line. Another interesting and interested member of CNGA 
with whom we exchanged greetings was Bob Tulin, Shell Oil 
Company’s natural gas and gasoline expert. whom we last saw 
on the Lark going to San Francisco some months ago. Then 
there was Al Tatkin, petroleum engineer. formerly with Mc- 
Carty Agency, now with Vapor Recovery Systems, apparently 
finding the proceedings quite worthwhile and fitting into the 
scheme like an old timer. Then there were a host of executives 

-F. §. Wade, president of Southern California Gas Company, 
who did a thoroughly human job of master-of-ceremonies that 
‘ontributed in a large way to the success of the event: A. F. 


THE PETROLEUM ENGINEER, December, 1947 









ABOUT WIRE LINE 
MEASUREMENTS? 


Easy to Carry 
@ Direct Reading 


@ Quickly Put 
on Line 


@ Accurate 
Measurements 








The Cavins DEPTHOMETER is a simple, compact, 
direct-reading device that obsoletes ‘’stringing-in’’ 
and gives you accurate measurements in very little 
more time than it takes to make a trip with your 
bailer. Comes in a handy carrying case (weighs 
only 17 pounds)—readily taken to any well—put on 
the line in a few seconds—priced to pay for itself 
quickly.—Write for illustrated folder. 


THE CAVINS CO. 
2853 Cherry Ave., Long Beach 6, California 


CAVINS DEPTHOMETER 


(Sha ee TT : J 

















GAUGING BY WEIGHING 
SOLVES YOUR GAUGING PROBLEMS 


Consider a gallon of net oil at base temperature 
weighing “x” pounds. Increase the temperature and 
further expand the oil with gas bubbles. The ap- 
parent volume is increased but the weight remains 
the same. The Oil Weigh Meter accurately weighs 
the oil—cuts a true sample—and effectively sepa- 


rates the oil and gas. 
: Pats. Pending 
Write for descriptive literature 


OIL WEIGH METER COMPANY 


Since 1929 
P.O. Box 366, La Tijera Station 
Los Angeles 43, California 





227 








Bridge, president Southern Counties Gas Company, a clear, 
convincing speaker; Paul Kyser, president of El Paso Natura 
Gas Company, a gentleman with a pleasing platform style that 
made everybody his friend right quickly; Lieutenant Governor 
Goodwin Knight whose speech was stolen from him in small] 
| pieces by six preceding speakers, and did a mighty fine job with 
| the impromptu one he used to take the place of the original, 
| Then there were others, too many to talk about here, some 
who spoke and some who merely listened, like Hal Price whose 
minion we once were briefly in Canada and Alaska, and who 
builds pipe lines when he isn’t too busy taking color photo. 
graphs. What we mean to say is. apologies to those we have 
missed-—and to the principals, congratulations on a swell job. 
and thanks for a grand time. 


% 

We note with considerable pleasure that Gus Wetzel of 
Natural Gas Equipment. Inc., is giving up his inside work, and 
is being assigned to sales in the Los Angeles area, which car- 
ries us back in memory a few years when Gus used to be the 
Flo Ziegfeld of the CNGA. Many a time we have prowled 
around behind stage while Gus herded his array of talent out to 
the footlights. And what talent, whoopee! Sometimes it was so 
good he had to herd us back to our seat before he could herd it 
out for the rest of the boys to see. Oh, well, everybody is young 
once. In the trade press we read that among the employes of 
ia eal | Union Oil who have just completed 35 years with the company 

U. S." builds a dependable Electric Plant is Chris Rector. We can ia ten cana ago, it aaa 
to fit every oil-field use... compact port- y ; 


yesterday, attending a little party out at Whittier, an unofficial 
ables for emergency use...units in weather- affair given by southern division field employes of their own 








proof housings... automatic units for camp | volition and at their own expense. for Chris on the completion 
lighting. AC and DC units—gasoline, diesel, of his 25th year. They gave him a lot of doodads, including a 
and for operation on natural | motion picture camera, but we suspect that he got his biggest 





ana Write for information. thrill from the friendly things they told him that day. It was a 
, | 4 my nice gesture to a nice chap. Another ten years farther back 
8 ¥ a yet, we can recall frequent meetings with Chris and Mrs. Ree- 
— tor at sundry San Joaquin Valley hops. and we not very dainty 
wes as we floundered through the occasional square dance in them 
UNITED STATES MOTORS CORP. days, but, by heck, if we do say it ourself. we were certainly 
547 Nebraska St. Oshkosh, Wis. vigorous. for such a small guy. 
ae seicek inte a7 
While we are reaming in Union Oil territory, by the way, we 
spotted recently a brief item on the society page of the Los An- 
geles Times to the effect that “Cyrus Rubel, big time oilman. 
entertained everyone. believe it or not, by playing on a musical 
saw!” We are right glad to learn that Cy is not permitting his 
talent to go to seed. We wonder at the same time if Herb Eggles- 
ton. General Petroleum’s refinery biggie. is keeping his ser- 
rated Amati in good condition. And, Frank Morgan, too—what 
about the Straddlevarius that once played such an exciting role 
in the musical development of the California petroleum indus- 
try? It was in a sad state of pernicious corrosion when he took 
it out of the box at Town & Gown Hall some 12 years ago and 
hammered it into submission. We sincerely hope it hasn't in 
the meantime disintegrated entirely. 


* 

And. now, apropos of nothing at all, have you ever noticed 
the resemblance between Austin Cadle. Standard’s manager of 
economics and statistics, and Howard Hughes? Austin appears 
to be in better physical shape. but there is certainly a resem- 
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Panhandle district manager 


Bethlehem Supply Company announces the recent promo- 
tion of H. S. Sutton to manager of the Panhandle district with 
headquarters at Pampa, Texas. Sutton has been employed by 
the Bethlehem Supply Company for the last four and one-half 
years and has been stationed in the Kansas district during his 

| entire service with the company. 
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@ Secondary Recovery of Oil in the United States, Second 
Supplement, introduction by Paul D. Torrey. American Petro- 
leum Institute, 50 West 50th Street, New York 20. Pages, 215. 
Price, $2. 

Twenty individual contributions. consisting in the main of 
papers given at the 1946 API annual meeting in Chicago. make 
up the body of this supplement on secondary recovery. 

Section A concerns itself with the development and operation 
of secondary recovery projects. while B is composed of related 
papers dealing with secondary recovery. C section includes the 
1943-45 and the 1946 supplements to the secondary recovery 
bibliography. 


@ Drilling and Production Practice, 1946. American Pe- 
troleum Institute, 50 West 50th Street, New York 20. Pages, 414. 

Papers prepared and presented at national. district. or chap- 
ter meetings of the Division of Production during 1946 are pre- 
sented in a more durable form. The first section contains papers 
on drilling practice such as directional drilling, deep rotary 
drilling in the Appalachians, drilling abnormal pressure forma- 
tions, casing-landing practice. drilling muds. oil-base fluids. 
and oil-well cementing. 

Section two, production practice. discusses well spacing. gas- 
condensate reservoirs, gas-injection. unitization, repressuring, 
secondary recovery in California, water-drive. water flooding. 
and pumping wells with electric power for the optimum rate of 
production. Materials such as threaded pipe joints leaks, corro- 
sion of high-pressure production equipment. corrosion. and 
preventive methods. make up part three. Section four contains 
the miscellaneous papers. 

The bibliography has abstracts of all papers presented at 
district meetings in 1946 and not reproduced in full in this 
volume. 


- 


@ South Texas Oil, (in two volumes), by Frank J. Gardner, 
staff geologist. Rinehart Oil News Company, Tulsa, Oklahoma. 
Total pages, 400. Price, both volumes complete, $35. 

Volume I covers fifteen counties of the Rio Grande embay- 
ment. It is a compilation of all available data from many varied 
sources presented from an unbiased, impartial viewpoint. A 
historical review takes us back to the Indians using oil gathered 
from seeps and hand-dug water holes, and brings us to twen- 
tieth century development of this area. A thorough study of 
surface and subsurface structures. with the geological develop- 
ment of fields, gives a clear picture of physical features. Profuse 
maps and sketches interpret the printed matter. 

The general summary of today’s oil industry in South Texas 
includes statistics of production to date, history, bases and 
methods of proration and conservation, and the method of cal- 
culation of gas well allowable. Industrial plants are listed un- 
der: Recycling and repressuring plants. natural gasoline plants. 
carbon black plants and pipe line companies. 

The greatest part of the volume is devoted to compilations of 
individual field data. Field maps of each county aid in fixing 
location. The discovery well. surface formation, type structure. 
method of discovery and deepest horizon tested are given. Also 
included are: Producing horizon. character of oil, number of 
producing wells, method of proration, daily field allowable. 
outlets and the yearly production record. Such complete cover- 
age of each field makes this book valuable to men in any division 
of the oil industry. 

Volume II continues the compilation of individual field data 
on the remaining sixteen counties in South Texas. Since many 
helds have been known at one time or another by more than 
one name and others have lost their original identity, a list of 
field nomenclature equivalents serves as a guide to correct 
usage. In the final pages there is a bibliography, an addenda, 
and a complete list of oil and gas fields included in the edition 
with cumulative production and number of producing wells as 
of January 1, 1947. A good-sized pull-out oil and gas map of 
South Texas adds the finishing touch to this regional analysis. 
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